Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


ST7^=>XJE:^!EEI^TT 


THE  INLANDER 


A  Monthly  Magazine  by  the  Students  of  Michij^an  University. 


S.  H.  PERRY.  EJItor. 

F.  W.  PINE.         1 

L.  G.  SEELEY.     -Associates. 

D.  F.  LYONS.     \ 


C.  J.  HARMON.  Business  Manager. 

Prof.  JOHN  DEWEY,  i  Advisory 
Pruf.  F.  N.  SCOTT.    \    Board. 


Vol.  IV. 


JUNE,  1894. 


No.  9. 


PROCEKDISGS   OF  THE  MICHIGAN  SCHOOLM ASTERS' 

CLUB. 

THE  twenty -second  meeting  of  the  Michigan  Scboolmastern*  Club 
was  held  at  Ann  Arbor  March  8()-81.  Both  in  nunil)er8  and 
in  enthusiasm  it  was  the  most  successful  miH»tin^  in  the  histor}'  of 
the  club.  Three  sessions  were  lield,  the  first  in  tlie  University 
Chape],  the  remaining  two  in  the  attractive  recital  hall  of  the  new 
building  of  the  University  School  of  Music,  named  Frieze  Memorial 
Hall  in  honor  of  Professor  Henry  Simmons  Frieze,  tirst  pn>sident  of 
the  University  Musical  Society.  On  Friday  evening  a  reception  was 
given  in  Frieze  Memorial  Hall,  when*  tho  Club  had  the  pl(>asure  of 
listening  to  an  informal  musical  n^cital  by  the  Faculty  of  the  Uni- 
versity Scho*jl  of  Music. 

riKST    SKHSI«)N — fOSFKRENt'E    oN  .KN«iLlSll    COMI'OSITION. 

The  following  cpit»stions  were  set  for  di.scussion:     1.  How  many 
compositions  should  bo  riHpiired  of  High  School  pupils  y     2.  How 
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may  the  biinlen  of  essay  correction  be  lightened?  3.  From  what 
source  should  subjects  for  compositions  be  drawn,  in  the  High 
School?  4.  How  may  examples  of  bad  English  be  used  most 
profitably  ?  The  conference  was  opened  by  Prof.  F.  N.  Scott,  of 
the  University,  who  read  a  paper  in  which  he  argued  for  the  neces- 
sity of  a  s]>ec*ial  teacher  of  English  composition.  Commenting 
U[x>n  the  views  of  Mr.  Samuel  Thurber,  of  Boston,  he  contended 
that  it  is  unsafe,  under  existing  conditions,  to  let  the  pupiPs  train- 
ing in  English  expression  dej>end  entirely  upon  the  cooperative 
efforts  of  teachers  who  are  concerned  primarily  with  other  subjects 
than  Engli>h.  He  di<l  not  deny  the  imj)ortance  of  this  co(')peration, 
but  it  was  not,  in  his  opinion,  sufficient.  Teachers  of  science,  of 
foreign  languages,  etc.,  were  not  always  competent  to  deal  wisely 
with  the  matt«>r  of  English  exf)ression;  they  were  a[)pointed  with 
little  rt»f«'rence  to  their  caj>aciiy  in  this  din>ction.  Moreover,  they 
had  no  time  to  devote  to  the  systematic  teaching  of  English  expres- 
sion. It  was  not  enough  to  corrt»ct  gross  errors.  The  pu[)il  had 
nwnl  of  discipline  in  the  principles  of  expression,  and  this  re<[uired, 
like  other  subjtKJts,  a  teacher  specially  trained  for  the  work.  The 
s|H*aker  then  proce«»d«»d  to  descril>e  the  kind  of  training  needed,  in 
his  opinion,  for  a  goo^l  teacher  of  English  composition,  recommend- 
ing esjH»cially  studies  in  literature,  studies  in  the  history  and  theory 
of  rhetoric,  and  original  investigations  in  the  underlying  principles 
of  expre^^^ion.* 

At   the  clo-^e  of    this   pa|>er,  Prof.   Scott    read   the   following 

lflt»»rs: 

ox  sriuEcTs  roll  comi^ositioxs. 

Fhi'M     Du.    Sami'el   Tifi'KHKK.    Ma.stek    of    (iiRi^s'    High    School, 

Th«*  n'<pii«'itt»s  of  a  goo<l  essay  subject  are,  evidently: — 

I.  That  it  be  fully  |K>SM»^sed,  s*»en  through,  understood,  by  the 
writ«»r. 

1*.  That  it  Im»  a  gotMl  thing  to  tell  al>out,  —worth  writing  on, 
good  ti»  li^t**!!  to  an  account  of. 

K-»ay  writing  pr»snpjMjs«»s  a  public  that  is  g«»nuin<»ly  to  be  in- 
forni«Mi  by   li>t4Miiiig  to  the  i»>say.      IkiufTe,  or   make-believt*,  essay 

•  r.i.  •'■'•ti.i't  «'f  i'i«-  ;>:ijMr  i«.  fr>-in  ilii*  rii:\  iT'«lly  Ki'fiml  fur  April.  We  iv^rn't 
lli;»t  Hi«-  ;.  »;»'r«  ■  -f  |»ri>f««.~'  'f-  *••■  •!!.  Kfl— •>'.  uii*l  If  iiix^lalf.  uw  :ni:  i4i  Ia»'k  of  nMim,  «*u!i 
N-  prf—  lit*  «l  iM-ri  I'lilv  111  :ti">trui't  rr«»fr'»'»»»r  Smii*-*  pa|M'r  will  Ik.'  printed  and 
Miit  <iiil  l:ii«-r      Ki*^-  l.M.iMifiK. 
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writinj^  is  where  nobody  wants  to  write,  nobody  wants  to  listen,  all 
is  moonshine,  and  the  subject  is  a  matter  of  pure  indifference.  It 
is  still  bouffe  when  the  teacher  inllict.s  a  subject  uj>on  youth  because 
the  subject  interests  him^ — the  teacher;  or  when  the  essay  is  useii 
to  clinch  instruction  otherwise  likely  to  ^et  loose  before  some  coming 
examination.  The  younp  writer  will,  like  the  old  one,  write  well 
only  when  he  has  in  view  the  prospect  of  a  public  to  be  entertained 
by  his  writing. 

Thus  'literary'  themes  may  be  good.  Such  themes  will  be 
good  if  the  youth  have  read  far  enough  and  with  genuine  interest. 
A  theme  thai  leads  to  scrapings  and  rakings  among  sources  of  in- 
formation,— as  these  are  conventionally  understood, — is  altogether 
not  good.  A  literary  theme  is  good  if  it  is  a  re[)ort  of  exploration 
that  has  taxed  the  patience  or  has  been  rewarded  with  some  sort  of 
substantial  lind.  Whatever  is  written  must  be  written  with  earnest- 
ness and  enthusiasm ;  and  themes  must  l>e  chosen  with  this  prin- 
cij)le  in  view.  Literature  is  a  good  Held  for  such  explorations  as 
girls  love  to  make  and  give  accounts  of.  But  I  havo  to  lal)or  to 
keef)  them  away  from  imitation  of  the  current  magazine  kind  of 
criticism.  This  is  deadly  and  stui>ofying.  What  a  young  person 
likes  and  others  may  be  leii  to  like  by  good  telling  of  it,  is  a  good 
subject.  I  would  by  no  means  prescribe  a  proportion  of  any  one  kind 
of  subject.  Nor  would  I  have  a  whole  class  necessarily  observe  any 
rule  in  this  matter.  The  very  best  subjects  are  hardly  apt  to  bo  the 
purely  literary  ones :  but  rather  those  which  have  to  do  with  art  or 
with  history  and  literature.  E.  g.  Keramos  is  a  splendid  subject. 
The  lit4*rary  subject,  as  too  fre<piently  conceived,  calling  for  judg- 
ments and  verdicts,  tempts  into  whoiug  a  sort  of  *  literary'  maund- 
ering, as  dreary  and  useless  as  can  be  imagined.  Writing  without 
content,  —inlialtslofics  Fovtschreiben^ — proilucing  what  no  one  can 
listen  to  or  get  an  idea  from, —is  the  thing  to  avoid.  And  I  should 
not  object  to  any  kind  of  subject  that  should  help  resist  the  blight 
of  such  writing. 

From  Pijof.  A.  S.  Cook,  of  Yale  University  : 

I  should  reason  ui>on  the  subject  somewhat  in  this  way.  The 
subjects  proiK)se<l  should  be  (a)  comprehensible,  (b)  stimulating, 
and,  if  |>ossible,  (c)  suggestive  of  hints  for  guidance.  All  these 
conditions  are  l>t»tter  ful tilled  by  works  of  art  than  of  nature.  The 
most  avaihible  art  for  the  iJUrjKiso  is  that  of  literature.  Heiico  the 
subjects  should  l>e  predominently  drawn  from  literature,  though  of 
course  not  e.xclusivelv. 

To  amplify  my  thought  a  little.  Good  art  is  simpler  than 
nature,  becausoit  is  a  selection  from  nature,  organi/.tnl  in  illustration 
of  a  sentiment  or  a  thought.  J3«'iiig  >iinpler,  it  is  more  comprehen- 
sible; being  illustrative  of  a  sontinH*nt  or  a  th<mght,  it  is  stimulating; 
in  so  far  as  it  is  gooil  art,  it  is  suggestive  of  hints  for  guidance. 
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To  illustrate.  Any  art  will  serve.  It  is  easier  to  write  intel 
ligently  about  a  musioal  composition  than  about  a  series  of  casual 
noises  ;  it  is  easier  to  write  about  the  Apollo  Belvedere  than  about 
the  first  photographic  portrait  that  comes  to  hand ;  about  Shake- 
speare's Julius  CsBsar  than  about  an  acquaintance  or  even  a  friend. 
Half  the  work  has  been  done  for  you.  The  artist  has  shown  you 
what  he  means,  and  at  the  same  time  provided  you  with  a  model. 
The  principles  of  structure  displayed  in  the  masterpiece  are  yours 
to  appropriate ;  the  style  is  at  once  an  incentive  and  a  goal. 

I  should  conclude,  then,  that  compositions  upon  literary  sub- 
jects— let  me  say,  more  generally,  artistic  subjects — would  consti- 
tute a  sort  of  propaedeutic,  preparing  the  aspirant  for  the  more 
difficult  task,  the  treatment  of  nature  at  first  hand.  This  is  more 
difficult,  because  in  nature  the  ideas  have  first  to  be  discerned,  while 
in  art  they  are  already  emphasized.  By  this  I  do  not  mean,  how- 
ever,  that  I  should  reserve  all  literary  studies  from  nature  for  a 
later  stage  of  the  work,  but  that  I  should  intersperse  them  among 
the  more  numerous  studies  from  forms  of  art,  as  the  pupil  was  able 
to  bear  them,  in  other  words,  as  he  gained  sufficient  insight  into 
modes  of  treatment,  and  power  in  the  perception  of  structural 
lines,  to  produce  relatively  good  original  work. 

ON    THE    USE    OF   BAD   BNOLI8H. 

From  Pbof.  J.  F.  Genuno,  or  AifHSRST: 

I  think  all  teachers  will  agree  with  the  remark  I  have  ventured 
to  make  in  the  preface  to  one  of  my  books,  that  Mt  is  safer  to  study 
models  of  excellence  than  examples  of  error.'  The  kind  of  Eng- 
lish with  which  a  student's  mind  should  be  saturated,  so  far  as  this 
can  be  effect^nl  through  his  reading  and  his  daily  intercourse,  should 
be  the  best  English.  We  should  seek  as  far  as  we  possibly  can  to 
create  an  atmosphere  of  good  English  usage,  pure,  dignified,  grace- 
ful, yet  not  stifiF  and  pedantic  ;  and  in  such  atmosphere  well -chosen 
woriLs  and  correct  idiom  and  grammar  should  grow  unquestioned, 
as  a  matter  of  course.  It  is  from  such  environment,  more  than 
from  anything  else,  that  the  student  insensibly  develops  a  literary 
sense. 

But  in  language  as  in  everything  else,  the  things  of  most  evi- 
dent and  nu(|uestioned  excellence  are  not  always  the  most  striking. 
If  taken  a*^  a  matter  of  course,  thev  often  come  with  too  little 
thought  to  make  the  student  see  why  they  are  so.  The  naughty 
things  siH>m  the  nice  things — that  is.  often  they  are  spicy,  racy,  have 
the  tang  of  inten*st,  all>eit  slangy  and  vulgar.  The  student  must 
somehow  come  to  know  why  the  locutions  he  uses  and  hears  used  so 
spontaneously  are  bad.  We  cannot  infallibly  keep  him  from  using 
hiul  English  by  showing  him  only  the  gooiL  We  must  show  hin 
also  the  bad.  yet  I  think  in  such  way  as  too  keep  the  predominant 
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influence  for  the  good  always  in  sight,  and  to  leave  him  if  possible 
oommitted  to  the  good. 

For  this  reason,  while  examples  of  bad  English  most  neces- 
sarily be  worked  with  and  corrected,  this  should  not  be  done,  it 
seems  to  me,  in  such  a  way  as  to  make  the  student  feel  as  if  he  were 
guessing  puzzles  or  wading  through  the  mud  of  inperfect  expression 
without  a  clear  sight  of  the  firm  land  beyond.  In  other  words, 
mere  lists  of  false  syntax  and  ill -chosen  words  to  be  corrected  seem 
to  me  of  verj'  doubtful  value.  I  should  want  to  put  the  bad  Eng- 
lish in  some  setting  of  coherent  speech  or  story,  so  that  by  the  cor- 
recting of  it  there  should  step  by  step  emerge  a  satisfactory  piece 
of  composition  which  should  justify  itself  as  it  stands  by  the  side 
of  the  old  imperfect  production.  I  have  tried,  perhaps  very  crudely, 
to  embody  something  of  what  I  mean  in  the  compositions  to  l>e  re- 
written, in  my  rcKJent  Outlines  of  Rhetoric.  By  such  exorcise  of 
rewriting  occasion  may  be  taken  to  teach  not  only  choice  of  words 
and  grammar  but  many  more  things  ])ortaining  to  clearness, 
strength,  and  grace  of  expression  ;  while  something  is  all  the  while 
being  done  to  conserve  and  strengthen  the  student's  literary  sense. 

Fboh  Pbof.  G.  li.  Carpenter,  of  Columbia  : 

For  some  years  I  have  been  a  warm  advocate  of  the  system 
which  is  responsible  for  the  so-called  *Bad  English'  part  of  the 
entrance  examination  in  English,  as  it  is  now  prescribed  at  Harvard 
and  at  most  of  the  other  New  England  colleges.  The  reasons  why 
I  believed  in  this  method  of  examination  are  briefly  these.  It 
seemed  to  me  that  we  have  a  right  to  demand  of  a  l)oy  of  sixteen 
or  seventeen,  properly  fitted  for  college  or  for  a  technical  school, 
first,  that  he  should  be  able  to  write  correctly  and  with  some  ease, 
on  subjects  which  he  already  knows  ;  and  second,  that  he  should 
know  what  is  right  and  what  is  wrong  in  matters  of  grammar,  syn- 
tax and  the  like,  about  which  there  can  be  no  possible  doubt.  These 
two  requirements  are,  as  I  understand  them,  respectively  the  bases 
of  the  two  parts  of  our  present  admission  examination. 

The  first  requirement,  that  of  ability  to  write  with  correctness 
and  with  a  certain  degree  of  ease,  is  not,  I  think,  in  question.  The 
second  requirement,  that  of  correcting  specimens  of  bad  English,  is 
certainly  simple  in  theory.  Here  we  test  not  expression,  but  knowl- 
edge. Rhetoric  may  fairly  be  <livided  into  questions  of  taste  and 
questions  of  absolute  right  and  wrong.  Drill  in  matters  of  taste  we 
ean  afford  to  leave  for  the  most  part  until  the  student  is  a  freshman 
in  college.  There  he  can  best  attain  skill  in  the  exact  choice  of 
words,  with  all  their  fine  shades  of  meaning ;  in  deftly  framing 
them  into  well-balanced  sentences ;  in  coherent  and  logical  struc- 
ture, both  of  paragraphs  and  of  the  larger  unities  of  composition ; 
in  short,  in  all  that  sound  and  nice  thinking  out  into  language  which 
makes  a  man  write  clearly,  forcibly,  and  pleasantly. 
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There  is  mnch  in  writing,  however,  which  is  not  a  question  of 
taste  hnt  of  knowlcnlge  :  and  that  knowledge  a  student  should  have 
when  ho  presents  himself  for  the  admission  examination.  He  should 
spell  correctly  ;  he  should  be  familiar  with  the  principles  of  punc- 
tuation, and  with  the  forms  of  inflection  and  conjugation;  he  should 
know  the  difference  between  shall  and  \vill\  and  in  general  he 
should  !)e  exactly  informed  al>out  plain  questions  of  syntax  and 
idiom  about  which  there  can  be  no  doubt  As  long  as  boys  write  so 
incorre<rtly  on  their  examination  papers  as  we  all  know  that  they  do, 
the  examiner  must  find  some  means  of  testing  their  knowledge 
IX)int  blank.  There  is  no  great  reason  why  he  should  not  do  this 
by  printing  a  dozen  or  so  sentences,  in  each  of  which  there  are  pal- 
pable errors,  and  asking  the  candidate  to  correct  them.  If  he  can- 
not detect  common  errors  when  they  are  so  isolated  as  to  provoke 
discovery,  it  is  not  likely  that  he  will  be  successful  in  expelling  the 
same  or  similar  errors  from  his  own  comf>ositiou. 

I  have  always  felt,  however,  that  this  system  laid  us  open  to 
p<*culiar  dangers,  which  I  called  attention  to  in  a  preface  which  I 
wrote  two  years  ago,  for  a  new  edition  of  Strang's  *  Exercises  in 
English,*  — a  Ixx^k  specially  designed  for  drill  in  i>reparation  for  this 
part  of  the  English  examination.  What  I  said  was  this:  *A 
teacher  must  not  forget  that  this  homct^opathic  device  of  producing 
good  English  by  the  use  of  bad  is  o])en  to  great  and  real  dangers. 
Puf>ils  may  sometimes  need  but  very  little  drill  of  this  sort.  More 
would  iinpr**ss  on  their  memories  wrong  forms  or  unidiomatic  con- 
stnictions,  rather  than  pro])er  forms  and  idiomatic  constructions. 
Rarely  will  the  [)Upil  nee<i  to  go  through  the  entire  l)ook.  The 
teacher's  judgment  must  tell  him  where  to  stoj) ;  but  he  would  be 
guid(Mi  !)y  rememl)ering  that  such  drill  must  always  be  subordinated 
to  that  of  actual  com|)osition.  The  pupil  must  be  taught,  not  only 
to  know  bad  English  when  he  sees  it,  but  to  write  good  English.' 

Kecently,  moreover,  a  study  of  some  of  the  papers  in  ^Bad 
English*  which  have  l>een  set  at  some  of  our  leading  colleges  has 
c<jnvince<i  me  that  one  mav  easilv  go  too  far  in  such  a  svstem.  It  is 
not  fair  to  ask  a  lx)y  catch  questions — not  fair  to  ask  him  in  a  few 
hurri<Hl  minutes  to  detect  and  corr€»ct  errors  in  a  sentence  which  is 
bad  from  lM*ginning  to  end,  and  over  which  wiser  heads  than  he 
might  long  puzzle  without  being  able  satisfactorily  to  remodel  it.  I 
notice.  t<H>,  that  Iwys  who  pass  this  part  of  the  i)aper  with  credit 
sometimes  make  the  very  same  blunders  in  the  composition  part  of 
the  pa|>«»r  which  they  have  correct^ni  in  the  other  part  of  the  paper; 
and  that  it  is  [>erfiHrtly  |>ossible  for  a  l>oy  to  write  as  well  as  one  can 
reasonably  ex|>ect  him  to,  and  still  not  be  able  readily  to  detect  and 
to  correct  blunders  of  the  sort  that  are  usually  put  uj>on  papers  of 
this  kind. 

My  idea  is  now  that  it  would  be  l)etter  to  confine  the  bad  Eng- 
lish part  of  the  paper  to  half  an  hoar,  or  relatively  speaking,  to  the 


PROCEEDINGS  OF  THE  SCHOOLMASTERS'  CLUB.  7 

Talue  of  about  fifteen  per  cent,  of  the  entire  paper ;  and  that  the 
questions  asked  should  be  of  such  a  sort  as  to  show  the  candidate's 
knowledge  of  grammar  and  syntax,  not  his  knowledge  of  rhetoric 
or  of  the  finer  points  of  English  idiom.  In  short,  I  should  be 
strongly  in  favor  of  greatly  simplifying  this  part  of  the  examina- 
tion,— reducing  it,  say,  to  the  correction  of  merely  four  or  five  sen- 
tences,— and  of  combining  it  with  an  examination  in  formal 
grammar. 

From  Prof.  A.  S.  Hill,  of  Harv.\ri): 

You  will  notice  that  in  the  "Foundations  of  Rhetoric"  as  1  say 
in  the  preface,  I  begin  the  examination  of  every  question  with  at 
least  one  example — **a  practice  which  enables  the  student  to  discover 
for  himself  the  rule  under  which  the  example  falls.  For  young 
scholars  this  is  the  true  order,  for  it  is  the  order  in  which  the  mind 
naturally  works.  In  experience,  facts  come  before  principles  or 
rules;  induction  precedes  deduction." 

In  giving  instruction  in  rhetoric  I  should  follow  the  method 
employee!  in  the  lxx)k, — that  is,  I  should  begin  the  discussion  of 
every  question  with  an  example,  and  should  make  the  pupils  under- 
stand why  one  form  is  correct  and  the  other  incorrect,  and  thus  help 
them  to  discover  the  underlying  principle,  and  teach  them,  in  Mr. 
Buehler's  language,  to  "put  the  emphasis  on  the  principle.''  In 
every  case  I  should  insist  on  their  applying  their  memories,  not  to 
the  particular  example,  but  to  the  principle  which  it  illustrates. 

The  next  step  would  be  to  apply  the  princii)le  thus  clearly 
understood  to  fresh  examples-  the  additional  ones  in  the  !xK)k,  if 
any,  and  others  drawn  from  such  sources  as  may  be  accessible  to 
the  teacher.  Such  examples  might  be  taken  from  themes,  from 
oral  recitations,  from  written  exercises  on  any  subject  connected 
with  studies  other  than  English.  If  the  teacher  were  to  have  a 
little  blank  book  in  his  pocket  in  which  to  jot  down  such  examples 
as  he  may  come  upon  in  his  reading  or  conversation, — as  I  do, — he 
would  find  it  of  assistance.  Pupils  might  be  encouraged  to  bring 
in  examples  of  incorrect  English  heard  in  lectures  or  conversation, 
or  met  with  in  reading. 

They  might  also  be  encouraged  to  bring  in  examples  of  good 
Engli.sh;  for  in  those  parts  of  the  book  which  deal  with  the  excel- 
lences of  style,  I  have  found  it  im|>ossible  to  do  more,  within  the 
prescribed  space,  than  point  out  certain  directions  in  which  the 
teacher  may  profitably  work.  In  the  pages  entitled  "Words  to 
Choose,'*  for  example,  I  have  room  for  only  a  few  illustrations  of 
the  advantages  and  disadvantages  of  long  or  short,  general  or  s[)eci- 
fic,  literal  or  figurative,  expressions;  but  a  teacher  may  add  indefi- 
nitely to  the  supply,  or — still  better — may  encourage  his  pu))ils  to 
make  additions  themselves  from  the  books  they  are  reading,  whether 
in  the  school  room  or  oat  of  it.     A  similar  remark  may  be  made 
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oonoemiog  the  pages  on  '^Sentences  to  Choose,"  on  ^^Antithesis''  and 
*' Climax,'*  and  on  *' Paragraphs. " 

In  the  matter  of  applying  the  principles  when  once  mastered, 
the  greater  the  variety  of  method  the  better.  One  method  might 
well  be  to  put  on  the  blackboard  a  sentence  of  bad  English,  and 
then  make  the  pupils  correct  it  As  the  questions  grow  in  com- 
plexity, there  will  be,  I  think,  a  good  many  variations  in  results,  and 
some  of  the  pupils*  translations  of  bad  English  into  good  will  be 
quite  as  satisfactory  as  those  in  the  book,  but  different  from  them. 
The  miscellaneous  examples  (pages  102-170)  might  be  used  in  this 
way  without  previous  study.  They  contain  faults  similar  to  those 
which  are  discussed  in  the  preceding  pages,  and  there  are  often  two 
or  three  faults  in  one  sentence. 

After  my  pupils  had  mastered  the  book,  I  should  wish  them  to 
keep  it  as  a  book  of  reference.  Whenever  I  noted  in  a  composition 
or  in  a  written  exercise  of  any  kind,  a  fault  of  which  examples  are 
given  in  the  book,  I  should  call  the  scholar's  attention  to  the  point, 
and  should  make  him  see  that  his  fault  was  the  same  as  that  dis- 
cussed in  the  book.  I  should  use  this  method,  not  only  with  the 
individual  writer  who  had  committed  the  blunder  in  question,  but 
with  the  class  also,  either  by  orally  calling  attention  to  the  blunder, 
or  by  putting  it  on  the  blackboard.  I  should  think  that  a  good 
exercise  might  occasionally  be  made  by  reading  to  the  class  the 
faults  in  a  set  of  compositions  (before  the  compositions  were  re- 
turned) and  having  the  pupils  correct  these  faults  orally.  In  such 
an  exercise,  I  should  require  the  pupils  to  give  a  reason  for  the  cor- 
rection and  to  refer  the  fault  to  the  head  under  which  it  is  treated 
in  the  book. 

The  most  important  suggestion  is,  I  think,  that  of  combining 
the  study  of  the  book  with  the  actual  work  of  the  student  in  com- 
position. No  text  book,  however,  good  in  itself,  can  be  of  much 
service  unless  the  student  is  made  to  feel  its  connection  with  what 
he  himself  is  doing  in  composition.  In  the  millenial  period,  when 
every  sentence  of  written  English,  whether  translation  or  statement 
of  a  mathematical  problem,  or  exercise  in  history  or  in  science, — 
shall  be  examined  as  English,  a  text-book  of  the  right  sort  will  be 
used  as  a  means  of  emphasizing  every  criticism  made  1  y  the 
instructor. 

These  suggestions  cover  in  a  rough  way  what  I  have  to  say  on 
the  subject  I  am  sure  that  I  should  l)e  in  a  much  better  position 
to  give  hints  to  teachers  of  the  book  if  I  had  taught  it  myself;  for  I 
never  teach  any  lxx>k  without  varj'ing  my  methods  from  day  to  day, 
and  making  new  discoveries  of  ways  and  means.  I  have  not  much 
confidence  in  what  are  called  methods  of  instruction,  because  I  think 
that  a  ()Oor  teacher  with  a  good  method  is  infinitely  less  useful  than 
a  good  teacher  with  a  poor  method,  and  that  the  essence  of  any 
method  worthy  of  the  name,  lies  in  the  adaptation  of  it  to  the  indi- 
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yidnal  person  or  class  taught.  The  good  teacher  feels  his  way  with 
his  papils,  and  is  quick  to  find  that  what  serves  with  one  set  of  bojB 
or  girls  dpes  not  serve  with  another.  Nevertheless,  I  believe  that  the 
less  cut-and-dried  the  method,  the  more  successful  it  is  likely  to  be. 
If  a  pupil  never  encountered  any  bad  English  except  such  as 
he  himself  wrote,  he  would  be  much  better  off  than  he  is  at  present. 
The  teacher's  business  is  not  to  familiarize  him  with  more  bad  Eng- 
lish than  he  already  knows,  but  to  extirpate  faults  from  his  speech 
and  his  writing. 

correction  of  essays. 

From  Prof.  Barrett  Wendell,  of  Harvard  : 

Had  I  any  direct  knowledge  of  High  School  work,  I  could  an- 
swer your  question  with  some  semblance  of  assurance  if  not  of 
authority.  Unhappily  my  exi)erience  as  a  teacher  has  been  wholly 
in  Harvard  College.  All  I  know  for  certain,  of  the  matter,  then,  is 
that  students  come  to  us  very  ill-trained  in  English,  whence  the 
natural  inference  would  b^  that  the  work  in  the  schools  should  not 
lightened  for  anybody,  but  rather  increased. 

It  is  surely  unfair,  though,  to  assume  that  such  a  question  as 
you  are  to  discuss  is  put  by  people  who  wish  to  shirk.  Speaking 
very  generally,  then,  1  should  suppose  that  the  trouble  might  be 
rather  a  misdirection  of  work  than  a  lack  of  it.  The  problem  be- 
fore any  teacher  of  English — high  or  low — is  how  to  make  pupils 
write  correctly,  then  agreeably,  then  with  point.  This  generally 
proper  order  of  training  seems  to  me  very  imperfectly  understood. 
From  various  school  teachers  I  receive  now  and  then  inquiries  which 
seem  to  show  surprising  confusion.  They  ask  which  of  two  etjually 
proper  expressions  is  right— a  matter  that  is  obviously  either  a 
question  of  taste  or  of  the  more  refined  kind  of  meaning  with  which 
school  children  had  better  not  be  bothered.  They  ask  grammatical 
oonundrums  of  no  earthly  value  or  meaning  except  to  highly  trained 
specialists.  Sometimes  they  sin  against  English  and  good  sense 
alike  by  requesting  me  to  *  diagram '  a  sentence  for  them. 

The  first  thing,  then,  is  to  get  a  teacher  competent  enough  to 
understand  the  real  limits  and  scope  of  his  task.  And,  as  I  have 
indicated,  I  think  the  task  should  begin  with  rigid  insistance  on 
technical  correctness.  English  grammar  is  a  matter  chiefly  of  good 
sense.  In  elementary  schools,  every  pupil  should  be  capable  of 
learning  not  to  make  grammatical  mistakes,  and  not  to  use  words 
that  have  not  been  accepted  in  the  languaga 

This  done,  the  pupil  in  the  higher  schools  should  be  taught,  I 
think,  first  to  write  as  specifically  as  he  possibly  can ;  then  to  write, 
if  possible,  without  boring  his  readers ;  the  higher  rhetorical  train- 
ing— in  matters  of  taste,  grace,  ix)liHh, — should  come  last. 

Of  course  these  things  are  not  rigidly  separable.  By  carefully 
emphasizing  one  in  one  stage  of  education  and  the  next  later,  much 
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time  might  be  saved,  I  think.  Last  year  I  had  occasion  to  examine 
sixty  or  seventy  Assays  by  stadents  in  a  large  preparatory  school 
near  here.  In  them,  I  foand  that  the  elementary  faults  were  more 
apt  to  i^ersist  than  they  need  be.  And  this  seemed  to  me  due  to  an 
effort  of  the  teachers  to  introduce  rhetorical  considerations  with 
criticism  at  a  time  when  purely  grammatical  might  have  been  effec- 
tively dealt  with  once  for  all.  System,  then,  may  lighten  the  work 
in  question. 

In  the  higher  classes,  but  only  in  the  higher,  a  device  useful  in 
colleges  may  conceivably  bo  of  value.  This  is  the  distribution 
among  a  class  of  its  own  work,  to  be  criticised  in  writing.  Thu& 
each  j>upil  who  hands  in  an  essay  takes  the  essay  of  some  class  mate 
and  a()plies  to  it  on  the  sfx)t — actually  in  the  class  room — the  prin- 
ciples which  ho  has  trio<i  to  make  his  own  essay  illustrate.  Very 
often,  college  students  do  this  work  so  well  as  materially  to  lighten 
the  work  of  a  college  teacher.  In  the  process,  too,  they  learn  their 
principles  a  good  deal  more  firmly  than  they  realize.  Some  such 
system  might,  with  proper  modifications,  and  groat  discretion,  be 
economical  in  schools. 

In  general,  though,  I  find  myself  believing  more  and  more  in 
brains  rather  than  in  methods.  The  reason  that  pupils  are  ill-taught 
is  rathor  that  teachers  are  stupid,  peiiantic,  ill-trained  than  that  they 
don't  try  to  do  their  best.  And,  as  in  every  other  variety  of  human 
conduct,  the  real  solution  of  the  difficulty  seems  to  me  as  despair- 
ingly simple  as  this :  let  teachers  apply  active  intelligence  to  the 
task  in  hand.  If  they  do,  they  will  accomplish  the  task  as  econom- 
ically as  each  is  able  to.  Nothing  can  make  it  anything  but  irksome. 
Nothing  but  eager  faith  in  its  value  can  sustain  whoever  undertakes  it. 

The  discussion  was  opened  by  Prof.  F.  A.  Barbour,  of  the 
State  Normal. 

Pkuk.  BARBorit : 

I  must  l)eg  the  pardon  of  the  Club  for  not  talking  to  the 
printed  <|uestions  upon  the  programme.  I  am  so  heartily  in  sym- 
pathy with  Mr.  Samuel  Thurber  in  his  views  upon  teaching  English, 
that  I  cannot  forliear  speaking  a  few  words  in  his  defense.  It  would 
be  a  pleasure  to  us  all,  I  am  sure,  were  he  here  to  speak  for  himself 
in  his  own  clear  and  vigorous  style.  His  thought  is,  as  I  have 
gathered  it  from  his  published  articles,  and  from  conversation,  that 
the  most  effective  remetiy  for  poor  English  in  the  schools,  is  the 
hearty  cooj^eration  of  all  teachers  to  secure  gcx)d  English.  This 
CO  oi>eration  of  the  teachers  of  different  subjects  of  study,  in  their 
rec|uiremeut  of  correct  English,  he  conceives  to  be  more  important 
than  the  appointment  of  a  si)ecial  teacher  of  English  Composition. 

The  danger  in  the  ap{X)intment  of  a  special  teacher  is,  that  in- 
Btmctors  in  other  subjects  feel  themselves  freed  from  all  responsi- 
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bility.  *  There  is  a  teacher  of  English  Composition/  say  they,  *he 
alone  is  to  correct  mistakes  in  English  in  the  manuscripts  that  come 
into  his  hands  ;  he  alone  is  responsible  for  the  inability  of  students 
to  use  their  mojbher- tongue  with  anything  like  ease  or  grace  of  ex- 
pression.' It  is  this  attitude  of  mind  on  the  part  of  teachers  of 
other  subjects  than  English  that  Mr.  Thurber  deprecates.  His 
position  is  definitely  and  clearly  stated  in  the  report  of  the  'Com- 
mittee on  Secondary  School  Studies'  (p.  87). 

And  this  view  of  the  case,  I  wish  to  emphasize  with  no  uncer- 
tain sound.  If  there  is  a  teacher  of  Phvsics  in  the  State  of 
Michigan,  such  as  Professor  Scott  has  described,  the  first  duty  of 
his  Board  of  Education  is  to  dis|>ense  w^ith  his  services  I  1  see  in 
my  mind's  eye  a  model  High  School.  Its  students  pass  into  the 
'laboratory  of  English  Composition',  and  are  trained  for  an  hour  in 
the  use  of  clear  and  correct  English  ;  they  cross  the  hall  to  the 
laboratory  of  Physics  or  Chemistry,  and  spend  their  next  hour  with 
an  instructor  who  cannot  tell  whether  their  PLiiglish  is  good  or  bad, 
who  is  himself  a  living  example  of  incorrect  speech,  and  who  can- 
not write  a  page  of  respectable  English  without  the  aid  of  his 
sister ! 

No,  I  must  add  my  protest  to  Mr.  Thurber's  against  the  idea 
that  any  one  teacher  in  the  high  school  corps  of  assistants  is  to  l>e 
held  responsible  in  any  special  sense  for  the  correct  use  of  English 
on  the  part  of  its  students. 

It  should  be  remem!)ered  in  this  connection  that  in  all  prob- 
ability no  teachers  in  the  country  have  done  more  toward  securing 
accurate  and  precise  Englisli,  English  that  says  just  what  it  means 
without  uselt^ss  ornamentation,  than  these  very  teachers  of  the  Phy- 
sical and  Natural  Sciences.  Indeed,  for  the  student  given  to  bom- 
bastic and  many  worded  elalwration  of  his  thought,  1  do  not  know 
of  a  better  course  of  reading  than  the  plain  sfx^ken  style  of  such 
Scientists  as  Faradav,  Tvndall,  and  Darwin. 

But  granting  that  a  sptvcial  teacher  of  English  Coin[>osition 
would  me^t  a  long- felt  want  of  our  high  schools,  I  cannot  agree 
with  the  suggestions  of  the  paper  as  to  the  best  preparation  for 
such  special  work  I  would  not  have  the  teacher  of  English  Com- 
position devoting  himself  exclusively  to  the  study  of  the  rhetorical 
art,  or  carrying  on  original  investigation  in  search  of  underlying 
rhetorical  principles.  Such  a  teacher,  in  my  judgment,  would  \>e 
likely  to  commit  two  serious  mistakes.  First,  were  he  not  constantly 
upon  his  guard,  he  wouhi  teach  ov<>r  the  heads  of  high  school  l)oys 
and  girls;  and  secondly,  he  would  be  in  danger  of  making  com- 
position stilted,  mechanical,  unnatural.  What  I  wish  to  express 
just  here  is  my  profound  conviction  that  the  study  of  language  /x?r 
8€,  and  continued  attention  to  formulated  rhetorical  rules,  do  not 
contribute  directly  and  eflPectively  toward  the  formation  of  an  excel- 
lent English  style.     The  rhetorician  in  his  effort  to  conform  to  rules, 


la  PROCEEDINGS  Of  THE  SCHOOLMASTERS*  CLUB. 

and  in  his  constant  teaching  of  underlying  principles,  is  in  danger 
of  losing  his  sense  for  style. 

An  interesting  letter  has  just  been  read  from  Professor  Genung. 
I  know  of  no  better  presentation  of  the  subject  of  Rhetoric  than 
his  'Practical  Elements'  and  his  'Rhetorical  Analysis.'  Indeed,  I 
am  hoping  to  find  his  'Oatlines  of  Rhetoric'  the  best  elementary 
work  that  has  yet  appeared  ;  but  even  Professor  Genung  seems  to 
me  not  infrequently  to  have  fallen  into  the  grave  error  of  weaken- 
ing correct,  forcible,  and  idiomatic  English,  by  changing  it  to  con- 
form to  so-called  rhetorical  rules.  Observe,  for  instance,  the  unfor- 
tunate correction  of  the  sentence  on  page  21)8  of  his  Practical 
Rhetoric  :  *Yet  he  did  know  that  "Christ  and  him  crucified"  was 
now  his  all  in  all :  and  this  knowledge  thrilled  every  fibre  of  his 
body.'  *The  sentence  ought  to  be  recast',  says  Professor  Genung, 
80  that  faithfulness  and  grammatical  structure  should  coincide : 
'Yet  he  did  know  that  his  all  in  all  was  summed  up  in  "  Christ  and 
him  crucified";  and  this  knowledge  thrilled  every  fibre  of  his  body.' 
The  first  sentence  has  force,  strength,  vigor  of  style  ;  as  corrected  it 
is  robbed  of  its  style.  One  can  well  understand  what  Daniel  Web- 
ster meant  when  he  said  '  that  the  Ara  Riietorica,  as  taught  in  the 
college,  came  verj*  near  ruining  his  style.' 

Knglinh  Composition  and  the  Rhetoric  of  our  high  schools 
should  l)e  taught  very  largely  in  connection  with  literature.  While 
the  student's  mind  is  aglow  with  enthusiasm  over  some  noble  pas- 
sage in  his  remling,  he  is  in  jast  the  mood  to  give  the  most  effec- 
tive, the  most  literary*  expression  to  his  own  thought  And  let  his 
instructor,  also,  relieve  the  drudgery  of  correcting  manuscript  by 
frequently  refreshing  his  mind  with  wide  and  varied  reading  in  the 
best  literature.  Were  I  to  mention,  indeed,  three  essential  quali- 
fications of  the  teacher  of  English  Composition,  they  would  be : 
First,  an  intelligent  and  appreciative  enjoyment  of  the  best  liter- 
ature, prose  and  poetry  ;  secondly,  the  ability  to  express  his  own 
thoughts  in  clear,  effective,  and  graceful  English  ;  and  lastly,  almost 
a  divine  love  for  the  boys  and  girls  under  his  charge, — a  love  which 
should  find  its  reward  in  their  increasing  power  of  thought  and  ex- 
pression, a  love  which  should  cheer  many  a  weary  hour  with  the 
thought,  *This  is  monotony,  indeed,  for  me;  but  it  shall  bear  rich 
fruitage  in  the  minds  of  the  youth  whom  I  serve.' 

SriT.  E.  C.  Thompson,  of  West  Saginaw  H.  S.  : 

I  am  placed  somewhat  at  a  disadvantage  by  the  turn  the  dis- 
cussion and  pa[H*r  has  taken,  it  is  so  different  from  what  I  had  sup- 
po^eil  it  would  Ih*.  And  I  am  still  more  unfortunate  in  that  until  a 
ver}'  few  minutes  ago  I  had  no  opportunity  of  knowing  what  the 
drift  of  the  discussion  was  to  be.  1  do  not  know  that  I  ought  to 
speak  u{K>n  this  question,  I  am  so  thoroughly  out  of  sympathy  with 
the  paper  itself.     I  do  not  know  what  I  could  do  with  a  special 
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teacher  of  English  composition,  were  one  let  loose  in  my  high 
school.  I  think  I  should  try  to  inspire  him,  and  then  I  should  want 
him  to  inspire  all  my  teachers  to  do  thorough  work  in  English.  In 
this  way  only  could  I  succeed  in  making  the  best  possible  use  of 
him.  I  believe  in  inspiration.  We  often  hear  it  said,  especially  in 
associations  like  this,  that  it  is  impossible  to  teach  what  we  do  not 
know.  I  do  not  believe  that  I  believe  it  is  possible  for  the  true 
teacher  to  inspire  his  pupils  to  do  things  that  he  cannot  do  himself: 
if  he  has  not  this  power  he  cannot  develop  in  his  pupils  the  best 
that  is  in  them.  We  expect  many  of  the  boys  and  girls  who  come 
to  us  to  have  greater  minds  than  we  have  ;  in  the  days  to  come  w» 
expect  them  to  outstrip  us  in  life ;  we  expect  they  will  do  things  we 
could  not  do,  even  if  we  exerted  ourselves  to  the  utmost.  If  we  can 
be  the  means  of  inspiring  them  to  their  best  effort,  it  seems  to  me 
we  have  done  our  work. 

I  have  been  much  interested  in  the  little  blind  and  deaf  girl, 
Helen  Kellar.  She  has  been  a  study  to  me  ;  she  has  been  an  in- 
spiration to  me.  I  never  think  of  her  but  I  feel  that  I  ought  to  do 
and  be  more  ;  that  I  ought  to  develop  to  a  greater  extent  the  [)Owers 
God  has  given  me.  I  have  jotted  down  a  few  of  her  thoughta 
(Reads  several  quotations. )  I  have  wondered  where  she  obtained 
these  beautiful  thoughts.  Are  they  due  to  her  wonderful  qualities 
of  mind  and  heart,  the  Gk)d-given  powers  that  she  [K)S8esses,  or  are 
they  in  a  measure  the  result  of  the  teaching  she  has  received  ?  I 
believe  one  great  secret  of  her  ability  is  that  everything  has  l>een 
carefully  prepared  for  her ;  ideas  are  not  given  hor  so  rapidly  but 
that  she  may  think  them  over,  until  she  has  made  them  a  ))art  of 
herself,  and  woven  them  into  every  possible  foriii.  Another  secret 
of  the  power  of  this  wonderful  girl,  it  seems  to  me,  lies  in  the  fact 
that  she  has  had  only  the  purest,  the  strongest,  the  best  presented 
to  her.  I  believe  if  we  could  follow  the  example  of  her  teacher — 
and  she  has  not  had  special  teachers  for  the  separate  branches,  as  I 
understand  it — if  we  could  till  our  children's  minds  with  the  strong- 
est, the  j)urest,  the  best  in  literature,  we  would  have  very  little  dif- 
ficulty in  the  matter  of  English  comi)osition.  Associate<l  with 
literature  is  science  and  art ;  intimately  connected  with  English  and 
very  ht^lpfnl  is  French  and  Gerninii.  Out  of  this  literature  would 
come  a  rich  fund  of  thought,  which  would  Ix^come  the  child's  own, 
and  which  the  child  would  use  in  English  comj>ositiou.  I  think  this 
work  should  betjiii  before  the  child  is  sent  to  school ;  it  should  l)e 
followtnl  up  in  the  kindergarten,  through  the  primary  and  grammar 
grades ;  then,  by  the  time  the  child  has  reacheii  the  high  sirhool,  he 
is  preparinl  to  do  fairly  good  work  in  P^ngiish  co!n|)osition. 

Life  is  too  short  to  be  spent  correcting  'had  English'  in  the 
school-room.  Helen  Kellar  hears  no  'bad  English'  henco  h»'r  lan- 
guage is  largely  book  language,  and.  for  that  reason  may  Ih^  sub- 
ject to  criticism  on  the  part  of  some.     But  I  believe  in  it.     I  believe 
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iu  rt»adiii^  to  children  stories  written  in  the  best  language,  reading 
them  ov«»r  and  ovpr ;  in  telling  stories  to  children  in  the  best  possi- 
ble language — book  language  if  you  choose ;  then  let  the  children 
tell  tho?>*»  storit^  back  again,  using  the  best  language  they  are 
capable  of  using — it  may  be  the  language  of  memory — during  the 
earlv  years  it  mav  come  almost  entirely  from  remembering:  what  the 
teacher  has  said — let  the  children  learn  to  talk  on  their  feet,  and 
they  will  soon  gain  confidence  in  themselves  and  tell  the  stories 
well  ;  let  the  children  repeat  the  stories  until  they  are  filled  with 
the  thoughts  contained  iu  them.  By  and  by  have  the  children  write 
th«*m.  You  will  see  gradually  creeping  into  them  the  children's  own 
thoughts  and  language.  Now  they  l>egin  to  do  a  little,  a  very  little 
in  tliM  din^ction  of  originality.  But  this  grows  as  the  children  grow, 
and  by  and  by  they  will  write  very  creditable  English.  The  first 
thought  then,  is  to  enrich  the  children's  minds,  fill  them  with  the 
very  lH»st  in  literature.  Where  ilid  Milton  get  his  idea  of  Paradise 
Lo*»t  y  From  a  i>oem  written  manv  vears  before.  Where  did  Dante 
get  his  id«*as  y  From  Virgil.  Where  Virgil  his  y  From  Homer. 
Whrre  Horner  his  y  Why  he  gathered  them  from  the  stories  and 
myths  of  the  past,  which  had  been  handed  down  from  generation  to 
g»*neration. 

Qtr.sTioN  :  —  You  would  not  have  examples  of  *bad  Finglish  * 
brought  into  thi»  class-room  y 

Sri'T.  Thompson  : — No.  I  would  not.  My  idea  with  regard  to 
tho  us«»  of  literature,  is  to  make  it  the  basis  of  study  in  other  lines. 
It  i*n  very  vii*-\  to  h*ad  th*»  child's  mind  from  literature  to  science. 
For  iiiHtanct*.  th»»  >tn<ly  of  the  story  of  Cupi<l  and  Psyche  leads  very 
naturrdlv    and   b«»autifullv  to   the  study  of  the   butterfly,  and  on  to 

•  •  •  •    • 

d«»ejM*r  subji'cts  of  lift*,  death  and  immortality. 

QrKs«i«)N: — How  al>out  the  number  of  com|)0.sitions  to  be 
handinl  in  ? 

Mu.  Th  »Mi-^t)N  :  — Not  more  tluin  one  or  two  formal  com j)osi- 
tions.  But  I  would  have  those  compositions  corrected  and  recor- 
rect^n]  uhiii  they  were  the  pnpil'^^  bt»st  efforts. 

I)i:.  W.  ('o..K,  >>t  TiiL  DtTiJMiT  Hum  ^cihm}l: 

Ju^t  JI--  we  teacher*^  have  c!>me  to  realize  that  in  our  school  work 
We  are  attempting  too  much,  that  we  are  dealing  with  too  many  sub- 
j«H*t>.  it  •-e«*ni-  stran:xe  that  anyone  hhould  propose  that  we  have  a 
*»jK»fiHl  teaeh»»r  for  Kni^li^^h  work.  But  1  wish  to  take  but  a  few 
minuT*-*  in  whieh  to  talk  about  this  subject,  and  I  shall  make  no 
attiMiipt  t'»  -liow  wliat  >»»ein-  to  me  perfectly  clear — that  such  a  view 
of  thf  Kii^ii-h  work  i>  entirely  wrong.  1  suppo>e  we  are  discussing 
the  pa|M»r. 

I  warit  to  illu'^trate  what  the  true  relation  of  English  work  is. 
Every  pnpi!  eone-*  into  the  M'h«H)l  with  ^onu»  sort  of  English  which 
he  u**e^  in  one  way  or  another:  this  English  is  that  used  alx)Ut  him; 
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be  is  born  into  certain  conditions  of  En^lisb,  so  to  speak,  wbicb  be 
reproduces  in  bis  own  life.  If  in  tbe  scbool-room  be  bears  new  words, 
different  ])ronunciations  and  grammatical  constructions,  be  uncon- 
sciously adopts  them.  If  we  are  to  undertake  to  conduct  tbe  work 
on  a  true  principle  we  must  make  use  of  tbat  principle  illustrated 
by  tbe  cbild  wben  be  comes  into  tbe  scbool.  We  must  place  l)eforG 
him  a  model,  and  we  uiust  try  to  mako  tbat  just  as  natural  and  un- 
conscious to  bill!  as  tbe  one  be  first  used.  A  cbild  does  not  use  tbe 
languaore  tbat  bis  fatbers  bavo  used,  and  not  anotber,  h«»cause  be  is 
conscious  of  tbe  effort  to  imitate  them  ;  be  does  it  witbout  tbinkinj^ 
of  it.  We  sbould  try  to  put  into  bis  mind  something  tbat  be  will 
use  in  tbe  same  unconscious  wav.  How  is  tbis  to  Iw  ilone.  Our 
8jK)ken  Kn<^lish,  ordinarily,  is  not  model  Kn^lisb,  it  is  not  tbe  kind 
of  Enf^lisb  we  write.  We  bave  any  tjuantity  of  ^ood  En<^lisb  in  tbe 
best  literature.  We  need  to  take  tbe  pupil  and  ^teep  him  in  tbe 
best  literature,  as  it  were.  Mattbew  ArnoKl.  a  few  years  a^o,  said 
tbat  we  ou^bt  to  bave  our  cbildren  in  tbe  schools  learn  a  ^reat  deal 
of  tbe  very  iinest  kind  of  poetry,  that  we  may  create  in  them  tbe 
feelin<»  for  povfri/.  What  we  want  is  to  ^ivt»  our  pupils  a  t^n'at  deal 
of  literature,  not  dimply  jujetry  but  prose  as  well,  of  tbe  very  finest 
kind-  have  them  commit  it  ;  work  it  over  in  everv  iletail  until  it  is 
a  part  of  them—  that  we  may  create  in  them  an  aj>preciation  of  ^ood 
literature,  or  in  Matthew  Arnold's  words,  the  /Vr/Z/^/  /<>/•  litmittirr. 
They  will  then  have  tbat  motlel  which  they  can  unconsciously  apply 
on  all  occasions.  Such  a  plan  would  cover  a  j^n»at  deal  of  the  work 
liow  ^iven  to  formal  ct^mpositioii,  and  this  view  I  thiiik  answers 
pretty  nearly  all  of  tbe  four  (juc^^tions  asked;  especially  does  it  an- 
swer the  question  about  the  |)apers  to  corrt'et  au'l  the  amount  of 
drudtrerv  involved  for  tlu»  teacher  of  Kri^^lish.  ( rranunatical  con- 
struction  will  take  care  of  itself,  as  will  all  tbe  detail  work  of  tbat 
kind. 

PlilN.    K.   ('.   (ioI)l»AKIS  OF  THE   K\^T  S.VtilNAW   H.    S    : 

This  subject  of  Ent]jli.-h  composition  is  a  new  one,  so  new  that 
tbe  teachiii;^  of  Eii;;lish  is  in  a  most  chaotic  state:  perhaps  this 
mi^ht  have  been  said  with  more  truth  a  few  years  aj^o.  ImU  it  is  true 
to-dav.  Moreov<T,  tbe  diHiciilties  pres^Mited  in  teachinjj:  tiiis  branch 
are  ;;reat  and  havi»  caused  fre<pient  a-^itation  ainonj^  sciionlmen, 
which  I  sincerely  hope  may  result  in  working  out  something 
detiiiite. 

What  shall  we  do  with  incorrect  English  ^  Snj»poM»  you  are  to 
make  a  study  of  the  physical  nianh(M»l.  or  possibilitic*>  of  manhood 
of  a  class  of  \(^un^  p«H)ple.  What  will  you  corn»ct  in  \onr  pn|>ils  ? 
If  vou  are  tb»»  iileal  tt»acher,  vou  oui'ht  to  cultivate  in  tln^m  a  souiui 
IxkIv.  JJut  what  are  vou  «joinir  to  cornn't  '  Will  vou  sav,  *I)on't 
let  vour  feet  toe  in',  wben  tht*rc  is  no  tendencv  in  that  direction? 
You  will  correct  what  needs  correction.      You  will  [>oint  out  the  mis- 
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takes  of  their  physical  bearing,  whioh  they  actually  make.  So  in 
English  teaching  errors  need  correction,  but  they  should  be  the 
errors  actually  made  by  the  pupils.  If  all  our  pupils  could  be 
Helen  Kellars,  could  have  the  same  purity  of  life  and  pleasant  sur- 
roundings ;  if  we  could  give  them  all  ideal  teachers  and  fathers  and 
mothers,  who  could  devote  their  whole  time  to  them  so  that  they 
might  never  hear  mistakes,  so  that  when  they  wrote  it  would  be 
without  errors — then  could  we  banish  errors  from  the  text  books. 
But  we  do  not  have  such  conditions  in  our  city,  and  I  doubt  if  they 
do  on  the  other  side  of  our  river,  where  my  distinguished  predeces- 
sor in  the  discussion  lives.  Our  pupils  ordinarily  when  they  come 
to  our  schools  present  errors  enough,  so  that  we  do  not  need  a  text- 
book  with  page  after  page  of  manufactured  errors  to  be  corrected. 
We  should  gather  for  the  teacher  of  English, — for  I  would  have  a 
teacher  of  English^ — the  errors  naturally  made  by  our  pupils  in  the 
classes  in  mathematics,  physics,  Latin  or  French,  as  the  basis  of  her 
work  in  correction  of  errors.  But  I  would  not  present  a  lot  of  mis- 
takes that  the  pupils  would  otherwise  never  see  or  hear ;  nor  would 
I  give  them  examples  of  fairly  good  English  to  see  if  they  could 
find  errors,  when  possibly  in  that  effort  they  would  make  still  greater 
ones.  Such  a  practice  may  confuse  and  cultivate  error.  I  know  I 
have  habitually  spelled  a  certain  word  correctly,  until  some  one 
questioneil  its  spelling,  and  ever  since  that  fatal  day  I  have  not  been 
able  to  feel  certain  of  that  word  without  looking  it  up  in  the  dic- 
tionary. 

In  regard  to  having  a  teacher  of  Eoglish.  I  do  believe  in  it, 
as  I  said  before.  We  need  to  have  such  a  teacher  that  we  may  en- 
gender in  the  school  a  i€*speot  for  the  subject.  Pupils  are  apt  to 
think  that  what  is  everybody's  business  to  teach  is  nobody's  busi- 
n€»fts  lo  i)ractice.  If  some  one  who  has  had  the  proper  training  is 
sel«*cteil  for  this  work,  it  will  tend  to  magnify  respect  for  that  par- 
ticular branch  of  study.  I  have  little  sympathy  with  trying  to  reach 
in  practice  an  ideal  that  we  can  never  attain  to,  viz  :  having  all  our 
teachers  n)ocU»ls  in  the  use  and  teachiiuj  of  F^nglish.  I  know  of  no 
oorfw  of  teachers  that  1  would  rather  work  with  than  that  in  the 
«ch<>')l  which  I  have  in  charge.  Yet  none  of  them  I  think,  wonld 
consider  it  true  were  I  to  state  that  tbev  each  and  all  wore  or  could 
l)e  the  ImM  teachers  of  Enj^li^h  comi)Osition.  When  the  pupil  en- 
ters n|K)n  the  high  school  work  is  just  when  he  specially  needs  for- 
mal iu'^tniction  and  drill  in  the  principles  that  underlie  correct 
s|>eaking  and  wriiiiig,  that  h«*  may  have  a  i^ckhI  foundation  for  future 
En^li'^h  v^ork.  This  work  ^hould  be  done  by  a  special  teacher  that 
the  pupil  may  fe«»l  it  is  iiis  busin«»ss  to  learn  it  in  the  right  way,  that 
he  may  havf*  an  appn^iation  of  what  he  is  to  do  later.  I  do  not  be- 
lieve this  courM*  shoultl  be  v»»ry  long,  -including  nothing  but  the  es- 
sential S4)m»»  of  the  elements  of  grammar  and  rhetoric.  Some  of 
this   formal   instruction   should  Ix^  given  in  the  ninth,  some  in  the 
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tenth  and  aome  in  the  eleventh  grade ;  but  the  important  thing  is 
that  the  instruction  be  given  by  a  special  teacher,  so  that  pupils 
may  feel  that  this  work  is  on  a  par  with  anything  in  their  course. 
And  I  would  have  this  work  accompanied  throughout  the  course  by 
a  study  of  the  best  literature,  that  by  constant  association  with  our 
best  authors  the  pupils  may  become  familiar  with  the  purest  Eng- 
lish and  so  absorb  good  usage.  Finally,  I  do  not  believe  the  same 
amount  of  discipline  can  be  secured  from  work  in  English  as  from 
that  in  other  studies.  We  ought  not  to  use  it  for  that  purpose.  It 
is  like  training  pupils  to  breathe.  English  is  something  the  pupil 
is  using  constantly  and  is  so  easy  and  natural  that  it  is  impossible  to 
obtain  from  it  the  strong  discipline  that  we  get  from  mathematics 
for  instance.  The  important  thing  is  that  the  study  of  English  be 
made  interesting,  a  delight  to  tfie  pupil.  With  a  conscientious,  en- 
thusiastic teacher  in  charge  this  could  be  done.  Without  it  work  in 
English  composition  and  literature  is  usually  drudgery  and  a 
failure. 

Prof.  B\rboub  : — We  all  know  that  what  is  everybody's  busi- 
ness is  nobody's  business,  but  is  there  not  danger  that  what  is  one 
person's  business  to  teach  may  be  shouldered  on  that  persoo  and  the 
other  teachers  not  do  much  in  that  line?  I  speak  of  this  because 
the  plan  was  tried  at  Jackson  and  was  a  failure  because  of  this  lack 
of  concurrence  between  the  special  teacher  and  the  other  teachers. 
Another  ix>int :  It  seems  to  me  that  formal  grammar  and  rhetoric, 
so  far  as  secondary  schools  are  concerned,  can  best  be  taught  from 
literature. 

Prin.  Goddard  : — Concerning  the  first  point  raised  by  Mr.  Bar- 
Donr,  I  think  it  depends  on  the  principal  or  superintendent  whether 
such  a  state  of  affairs  is  allowed.  Hp  can  see  to  it  that  the  work  of 
the  composition  teacher  is  well  done  ;  so  far  as  the  other  teachers 
are  concerned  the  same  care  that  the  Principal  must  give  to  having 
all  the  teachers  teach  English  would  secure  from  the  other  tt^achers 
a  proper  carft  and  interest  in  furthering  the  work  of  the  s{)ecial 
teacher  in  English  by  insisting  on  good  English  in  thoir  classt>s.  As 
to  Mr.  Barlxmr's  second  point,  I  tried  to  express  my  idea  clearly — 
that  all  work  in  com|>osition  should  be  accompanie<l  and  illustratcnl 
by  the  use  of  the  best  literature. 

QrESTiox  :-  Would  you  disj)ense  with  the  text-l)ook  entin»ly  ? 

Prof.  Barbour  : — I  would  disponse  with  al)out  two-thirds  of 
the  matter  containeil  in  it.  Pt»rhaps  it  could  be  dis|H»ns€Hl  with 
altogether  if  you  had  the  right  kind  of  teacher,  but  it  is  hardly  safe 
to  recommend  that  at  present 

Prof.  Scott: — The  failure  at  the  Jackson  schools  was  in  the 
grades,  was  it  not? 

Prof.  Barbour: — It  was  on  the  West  Side,  where  they  carry 
gammar  work  into  the  first  year  in  the  High  School. 
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Prof.  Scott  : — Oar  discossioQ  has  to  do  with  high  school  work; 
hence  this  failure  has  no  pertinency. 

Prin.  Wbioht,  op  thi  Jackson  High  School  : 

I  think  we  are  apt  to  ran  mad  on  this  qnestion.  We  are  told 
we  oaght  to  have  one  special  teacher ;  that  we  ought  to  have  no 
special  teacher,  but  that  all  ought  to  be  special  teachers.  I  see  no 
objection  either  practically  or  theoretically  to  combining  the  two  ideas. 
We  have  in  the  Jackson  High  School  three  teachers  who  do  a  con- 
siderable amount  of  work  in  English.  One  of  these  also  has  a  large 
amount  of  work  in  French  and  German.  I  would  not  hesitate  to 
turn  over  to  her  all  of  the  work  in  English,  feeling  that  she  would 
be  thoroughly  competent  to  undertake  it  The  same  may  be  said  of 
the  teacher  of  history  and  of  the  teacher  of  geometry. 

At  present  I  think  we  cannot  afford  to  dispense  with  the  text- 
book. It  is  well  enough  to  do  so  in  tneory,  but  we  must  not  forget 
that  those  who  study  rhetoric  are  children.  Very  few  are  above 
sixteen  years  of  age,  and  many  come  into  the  High  School  as  early 
as  thirteen.  Up  to  this  time  they  have  been  tied  down  to  a  text- 
book, and  we  cannot  expect  rules  and  principles  to  become  firmly 
fixed  without  its  use.  I  very  much  doubt  if  the  scholar's  mind  can 
be  so  well  impressed  as  by  having  a  text-book  from  which  he  can 
study  before  class;  the  principles  and  rules  therein  laid  down  can  be 
illustrated  and  emphasized  after  he  gets  there.  I  recall  my  own  ex- 
perience, Principles  which  I  learned  in  this  way,  some  of  them 
even  after  I  entered  college,  have  remained  at  my  right  hand  ever 
since. 

I  think  a  great  deal  of  practical  benefit  is  to  be  derived  from 
introducing  specimens  of  bad  English.  While  holding  up  beautiful 
models,  point  out  in  contrast  some  execrable  models  and  bid  the 
pupil  beware.  It  often  happens  when  the  pupil  is  writing  rapidly, 
that  he  loses  the  thread  of  thought,  the  grammatical  relation  of  one 
word  to  another.  The  experience  he  has  had  in  correcting  examples 
of  bad  English  from  text-books  or  other  sources  enables  him  to  go 
back  and  correct  his  own  errors. 

In  our  ninth  grade — the  first  year  in  the  High  School — we  do 
a  great  deal  of  work  in  this  line  with  the  drill  book.  The  first  term 
we  give  the  pupils  certain  rules  to  learn,  and  a  great  deal  of  prac- 
tice in  writing  compositions  in  class  as  rapidly  as  possible.  Topics 
are  arisigiied, — sometimes  these  are  not  known  to  them  beforehand, 
-  that  are  well  suited  to  their  capacity  and  upon  which  they  can 
write  without  stopping  to  think  too  long.  These  compositions  are 
corrcHrteii,  ho  far  &s  possible,  by  the  scholars  themselves  in  class.  A 
pupil  is  called  upon  to  read  what  he  has  written  ;  the  errors  are 
pointed  out  by  other  members  of  the  class.  In  this  way  the  whole 
class  are  l>enefited.  This  same  course  is  pursued  in  the  second  term 
when  formal  rhetoric  is  studied.     In  this  grade  we  give  considerable 
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praoUoe  ia  paragraph  writing  on  live  topics,  saoh  as  are  found  in 
newspapers.  The  idea  of  this  is  to  give  pupils  readiness,  enable 
them  to  tell  in  a  short  time  what  they  know.  Each  term  two  formal 
essays  are  written  which  are  corrected  by  the  teacher,  handed  back, 
and  rewritten  as  many  times  as  may  be  necessary  to  make  them 
creditable  productions.  In  the  tenth,  eleventh  and  twelfth  grades 
the  study  of  formal  rhetoric  is  largely  discontinued  and  we  teach 
from  literature.  We  use  such  works  as  Sir  Roger  de  Goverley,  Ir- 
ying*s  Sketch  Book,  Macaulay^s  Lays  of  Ancient  Rome  and,  later  in 
the  course,  Shakespeare.  These  works  are  studied  somewhat  in  de- 
tail ;  the  beautiful  passages  are  pointed  out,  and  attention  called  to 
what  is  most  excellent  The  study  of  grammar  and  rhetoric  is 
taken  in  connection  with  this.  The  writing  of  the  short  composi- 
tions  is  continued,  the  topics  being  taken  from  the  work  which  the 
pupils  are  studying. 

To  summarize :  In  answer  to  the  first  question  I  would  say, 
as  many  compositions  should  be  written  as  can  be  without  over- 
burdening the  teacher  or  scholars.  It  is  impossible  to  state  how 
many.  That  must  be  determined  by  circumstauQes.  In  answer  to 
the  second  question,  I  have  suggested  that  the  teacher  should  cor- 
rect comparatively  few  essays,  t£at  much  of  it  should  be  done  by 
the  pupils  themselves  in  class.  In  answer  to  the  third  question,  I 
would  say  that  in  the  ninth  grade  the  subjects  should  be  taken  so 
far  as  possible  from  live  topics — descriptions,  narrativea  In  the 
tenth,  eleventh  and  twelfth  grades,  from  literature.  In  answer  to 
the  fourth  question.  I  am  in  favor  of  using  a  drill -book  whereby 
errors  are  brought  conspicuously  before  the  pupils. 

Prof.  Hinsdali  : — ^Do  you  put  a  composition  book  into  the 
hands  of  the  pupils  ? 

Prin.  Wrioht  : — We  use  Miss  Keeler*s  book,  each  pupil  being 
provided  with  a  copy.  Of  course  this  book  would  be  useless  with- 
out a  good  teacher  back  of  it. 

Prop.  Deitmon  : — Do  you  think  Miss  Keeler*s  book  as  good  a 
source  of  errors  as  the  essays  of  the  pupils  ? 

Prin.  Wright  :  —I  think  the  two  may  be  combined. 

Prof.  Hinsdali: — Is  not  Miss  Keeler*s  book  a  book  for  the 
teacher,  not  for  the  pupil? 

Prin.  Wright  : — I  do  not  think  so.  We  use  it  with  very  good 
results.  Of  course,  as  I  said  before,  it  needs  a  good  teacher  back 
of  it  When  pupils  come  into  the  High  School  they  have  had  no 
practice  in  composition  work.  This  book  contains  outlines.  I  think 
the  first  thing  taken  up  is  description — possibly  the  description  of  a 
bird  is  the  topic.  The  subject  is  outlined,  and  pertinent  questions 
asked  developing  the  subject. 

Prof.  Hinsdali  : — Ought  not  the  teacher  to  furnish  that  ? 

Prin.  Wright  : — It  is  simply  a  matter  of  tima     It  is  easier 


ao  PROCEEDINGS  OF  THE  SCHOOLMASTERS'  CLUB, 

for  the  teacher  to  have  the  principles,  figores  of  speech,  etc.,  writ- 
ten ont,  than  to  take  the  time  to  do  this  in  class. 

Prix.  Gk>DDAiiD : — Is  it  not  also  tme  that  there  is  much  the 
pnpils  would  never  acquire  unless  it  were  written  down  and  pon- 
dered over? 

Prin.  Wright  : — ^I  do  not  think  pupils  ever  learn  a  rule  so  well 
as  when  it  is  studied  out  of  a  text- book  and  thought  over  before 
coming  to  class. 

Mr.  £.  L.  Miller,  of  the  Enolewood  (Chicago)  H.  S.: 

The  idea  which  has  been  put  forward  that  there  should  be  no 
special  teacher  of  English  but  Uiat  the  work  of  correctiog  composi- 
tions should  be  divided  among  all  the  teachers  in  a  school  is  very 
surprising  to  me.  The  ability  to  correct  compositions  in  any  true 
sense  of  the  word  is  an  art  in  itself.  To  insist  that  our  teachers  of 
physics,  for  example,  shall  correct  compositions  means  either  that 
the  work  shall  be  poorly  done  or  that  we  must  employ  men  in  our 
laboratories  who  are  able  to  edit  newspapers  and  write  poems.  To 
obtain  such  men  for  such  positions  is  manifestly  impossible.  I  be- 
lieve most  emphatically  that  every  teacher  in  every  branch  should 
feel  it  a  part  of  his  duty  to  constitute  himself  the  sworn  foe  of  bad 
Englihh;  but  I  feel  profoundly  discouraged  when  I  hear  a  member 
of  the  English  conference  advocating  the  degredation  of  the  subject 
by  leaving  teaching  of  it  in  the  hands  of  men  who  are  not  English 
specialists.  The  work  of  correcting  has  been  stigmatized  as  a  grind. 
It  is  a  grind,  as  any  work  is  a  grind — to  those  who  do  not  know  how 
to  do  it,  and  to  whom  it  should  never  be  entrusted.  To  those  who 
understand  it,  to  those  who  are  capable  of  performing  it  as  it  should 
be  {>erform(»d,  it  can  never  be  anything  but  an  unalloyed  pleasure. 

Not  many  years  ago  it  was  a  practice  well-nigh  universal  among 
teachers,  I  believe,  to  require  their  pupils  to  write  about  subjects 
selected  apparently  without  reference  to  the  interest  or  capacity  of 
the  children,  or,  indeed  to  any  other  principle  discoverable  in  the 
phy.sical  or  metaphysical  universe.  Most  of  us  can  remember  youth- 
ful elTasion.s  on  such  inspiring  topics  as  *A  Trip  to  the  Moon,*  *The 
Charms  of  Solitude,'  *The  Adventures  of  a  Dime,'  *  Culture  and 
Life/  and  'The  Evils  of  Celibacy.'  Most  of  us  can  recall,  too,  with 
what  bitter  dislike  the  work  of  composition  was  commonly  regarded 
by  student**  in  those  evil  days. 

That  this  dislike  was  due,  in  some  measure,  at  least,  to  the 
bungling  and  unscieutiiic  method  of  assigning  work  which  I  have 
descrit>ed,  and  not  to  any  inherently  repellent  quality  in  the  subject 
itS4*lf,  is  an  almost  self-evident  proposition.  Man  is  naturally  a 
writing  animal.  The  cacoethes  scribendi  is  practically  universal. 
Most  of  us  come  into  the  world  with  the  seeds  of  the  divine  desire 
in  our  blood.  Nothing  but  an  abominably  bad  system  of  instruction 
could  destrov  those  seeds. 
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These  considerations,  as  a  matter  of  fact,  finally  led  tbonghtful 
teachers  to  work  a  reform.  Subjects  paerile  in  themselves  and 
therefore  useless  for  purposes  of  education,  and  subjects  beyond  the 
capacity  of  those  who  were  expected  to  write  about  them  came  to  be 
equally  eschewed.  The  fact  that  in  order  to  write  well  one  must 
first  have  something  to  say  received  due  recognition.  The  result 
of  this  recognition  was  a  practical  revolution  of  composition  work 
along  two  distinct  lines.  In  some  instances,  material  w&s  drawn 
from  the  pupil's  own  observations  of  men  and  things;  in  others,  it 
was  obtained  from  books.  Both  reforms  were  f>roductive  of  great 
and  lasting  good,  but  each  has  brought  with  it  certain  evils.  These 
evils  and  some  possible  remedies  for  them  it  is  my  purpose  to 
discuss. 

In  cases  where  pupils  have  drawn  their  subj*»cts  for  com|>osi. 
tions  from  what  we  may,  for  want  of  a  better  term,  caU  'life,'  it  has 
pr6v»»d  to  be  the  case  generally,  that,  while  th«»y  usually  found  some 
thing  to  say,  they  wore  apt  to  make  little  or  no  progress  in  the  art 
of  saying  it  effectively.  There  was  a  more  serious  fault  still.  The 
process  did  not — and  all  educational  processes  sliould  do  this — the 
process  did  not  le:id  them  outside  of  their  own  narrow  round  of 
commonplace  ideals  and  aspirations.  By  describing  a  game  of  base- 
ball or  a  railroad  accident  a  bov  gained  accuracv  of  observation  and 
expression,  but  he  did  so  at  the  expense  usually  of  elegance  of 
expression  and  at  the  expense  always  of  olegance  of  thought.  In- 
stead of  idealizing,  refining  and  clarifying  his  conceptions,  the  pro- 
cess had  a  tendency  to  make  them  vulgar,  commonplace  and  confused. 

The  practice  of  drawing  subjects  from  literature — especially 
the  practice  of  writing  book  reviews —has  resulted  in  evils  e<)ually 
serious  and  more  generally  apparent  It  is  usually  fatal  to  origin- 
ality of  thought  and  language.  What  is  worse,  it  tempts  the  pupil 
to  cheat  In  many  c.uses  it  fails  to  accomplish  the  pur|x>se  which 
constitutes  its  one  claim  to  respectful  consideration.  It  does  not,  in 
other  words,  even  cause  the  [)upil  to  read  the  book  he  is  sup|>osed 
to  be  reviewing.  In.stead  of  reading  Shakspere's  plays  he  reads 
Lamb's  Tales  from  Shakspere.  Instead  of  condensing  Lamb*s  Tales 
from  Shakspere  he  copies  pages  of  them  verbatim  et  literatim, 
though  not  usually  punctuatim.  Instead  of  forming  a  judgment  of 
his  own  about  the  play  he  copies  a  few  paragraphs  from  Dowden  or 
Hudson  or  Mrs.  Jameson.  When  he  does  make  an  effort  to  do 
honest  work,  unless  he  is  exceptionally  gifted,  his  writing  is  usually 
satisfactory  in  one  of  two  ways.  If  he  has  tried  to  think  for  him- 
self, his  criticisms  are  painfully  inadequate  in  both  thought  and 
expression.  If  he  has  taken  his  ideas  from  books  and  tried  to  put 
them  into  his  own  words,  he  has  merely  tunieil  good  English  into 
English,  which,  if  not  bad,  is  pretty  sure  to  be  inferior.  Both 
results,  I  need  scarcely  add,  are  comparatively  fruitless  and  unsatis- 
factory. 
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Now,  what  is  to  be  done  to  correct  these  pernicious  tendencies? 
In  what  way  can  we  help  our  pupils  to  stand  upon  a  basis  that  is 
genuine,  original,  and  firm;  and  which,  at  the  same  time,  will  keep 
before  them  a  high  ideal  of  both  thought  and  expression  ? 

In  order  to  vrrite  well  a  man  must  be  equipped  with  two  imple- 
ments. He  muHt  have  something  to  say,  and  he  must  know  how  to 
sav  it     We  must  take  both  of  these  needs  into  consideration. 

Latin  teachers  have  a  useful  habit  of  basing  work  in  composi- 
tion u|x>n  the  text  of  some  author  whose  writing  has  been  read  and 
discussed.  In  this  way  propriety  of  diction  is  secured  and  a  high 
ideal  of  style  cultivated.  The  same  principle,  modified  in  detail  of 
coarse  so  as  to  suit  changed  conditions,  may  he  applied  to  work  in 
English  composition.  If  it  be  applied  faithfully,  energetically  and 
with  intelligence  it  will,  I  feel  sure,  go  very  far  toward  putting  our 
work  in  com|K)sitiou  upon  a  firm  and  salutary  basis. 

I  do  not  wish  or  intend  to  pnt  myself  forward  as  the  inventor 
of  this  methcHl.  It  is  not  new.  It  is  not  untried.  It  is  not  vision- 
ary. It  has  b«H»n  practiced,  consciously  or  unconsciously,  from  the 
beginning  of  recorded  time,  by  almost  every  poet  and  historian,  by 
almost  every  philosopher  and  dramatist,  who  has  attained  to  fame. 
While  other  methods  have  been  producing  the  absurd  and  puerile 
effusions  over  which  school-girls  shod  bitter  tears  and  upon  which 
school  ma'ams  In^stow  grim  and  ironical  smiles,  this  method  has 
been  producing  literature  — if  not  of  the  first  rank-  at  least  of  splen- 
did and  enduring  vitality.  Every  bright  boy  who  writes  success- 
fully for  the  college  papers  practices  it.  No  poem  wins  a  prize  in 
the  college  annual  unless  inspired  by  its  warm  and  invigorating 
infiuence.  It  is  the  universal  recourse  of  youthful  genius.  With- 
out its  aid  not  three  men  in  the  last  three  thousand  vears  have  sue- 
cee<leii  in  forming  a  respectable  literary  style.  Vergil  took  Homer 
for  a  model,  Dante  took  Vergil,  Milton  took  both  and  much  more 
besid<**<.  Shakspere  learned  from  Marlowe;  Goethe,  Schiller  and 
Leshiiig  went  to  school  to  Shaksf>ere.  Dry  den  formed  his  style  on 
Juvenal's,  Po|)e  formed  his  on  Dry  den's.  Dr.  Johnson  tried  to  imi- 
tate Addison.  Burke's  obligations  to  Cicero  and  Macaulay's  to 
Burk«*  are  notorious.  Tennyson  imitate<l  everybody.  Austin  Dob- 
sou  draws  from  Prae<l.  Pracnl  drew  from  Moore,  Moore  from  Prior, 
Prior  from  Herrick,  Herrick  from  Horace,  and  Horace  from  Sappho 
and  Alcaeus.  If  all  these  men,  not  to  multiply  examples  ad  nan- 
«ea//i,  found  this  method  useful,  we  surely  cannot  afford  to  despise 
it  or  overlook  it.  If  it  be  true  that  "  by  their  results  ye  shall  know 
them,**  it  may  lie  [)oiutedly  askeil  what  other  method  of  teaching 
oomfiosition  has  such  an  array  of  results  to  which  it  can  direct  our 
gaze. 

To  reduce  to  practice  this  broad  and  far-reaching  principle  is 
an  undertaking  which  will  require  much  time,  much  experience,  and 
mocb  ingenoity.     Its  application  to  the  needs  of  the  class  room,  if 
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worked  oat  at  all,  will  have  to  be  worked  out  by  many  teachers, 
through  a  long  period  of  time.  I  wish,  above  all  thingn  else,  to 
avoid  the  sin  of  dogmatism  in  what  I  am  to  say  about  that  applica- 
tion. If  I  offer  suggestions  :is  to  the  manner  in  which  the  principle 
can  be  made  a  part  of  actual  instruction,  I  offer  them  in  all  humble- 
ness and  merely  as  suggestions.  If  the  form  of  what  I  say  is  dog- 
matic, the  spirit  in  which  it  is  uttered  is  not. 

The  work  in  English  composition,  then,  should  always  go  hand 
in  hand  with  the  reading  of  some  masterpiece  of  literary  style. 

Of  course  there  are  many  English  classics  the  style  and  spirit 
of  which  it  would  be  folly  to  ask  a  high  school  class  to  imitate.  It 
would  be  a  waste  of  time  to  set  ordinary  boys  and  girls  to  work 
upon  effusions  in  the  st)?le  of  Spenser,  or  Milton  or  Shakspere.  The 
proper  grade  of  inspiration  for  this  work  will  be  found  rather  in 
such  writers  as  Macaulay,  Chaucer  and  Pope. 

The  method  of  procetlure  would  be  as  follows:  First,  one  of 
Macaulay *s  Essays,  we  will  say  the  Review  of  Mr.  Robert  Mont- 
gomery's Poems,  will  be  read  by  the  class.  Particular  attention  will 
be  paid  throughout  the  reading  to  the  parity,  the  clearness  and  the 
vigor  of  the  English,  to  the  excfuisite  skill  with  which  transition 
from  sentence  to  sentence  and  from  paragraph  to  paragraph  is  man- 
aged, to  the  masterly  alternation  of  long  and  short  groups  of  words, 
to  the  rhetorical  value  of  figures  of  spet^ch,  and  above  all  to  the 
manly  directness  of  the  style.  As  soon  as  the  reading  of  the  review 
ia  finished,  the  class  is  to  be  retpiireil  to  write  a  similar  review  of 
the  latest  and  worst  book  of  ^|>oems*  that  ingenuity  can  unearth 
and  money  can  buy.  The  results,  I  fi»el  jx)sitive,  will  be  highly 
gratifying. 

It  may  be  objected  to  this  method  that  the  embryo  critic  will 
contract  many  of  the  vices  of  Macaulay 's  style  as  well  as  some  of  its 
virtues.  This  I  am  quite  ready  to  admit;  but  I  feel  very  strongly 
that  it  is  better  to  have  even  a  faulty  style  than  no  .style  at  all;  that 
it  is  better  to  be  wrong  with  Macaulay  than  right  with  the  re|)orter 
of  the  morning  paper.  However,  the  danger  from  this  dircKStion  can 
be  much  exaggerated.  Of  course  any  pupil  by  imitating  one  writer 
to  the  exclusion  of  all  others,  could  contract  a  ver}-  objectionable 
style  in  a  very  short  time.  But  my  plan  contemplates  no  such 
adherence  to  one  man's  manner.  It  aims  to  give  instruction  in 
many  styles,  and  all  of  these  will  be  colored  and  welded  together 
into  a  new  and  original  com|K)site  by  the  particular  bias  of  each 
student 

Perha|>s  some  of  yon  will  understand  that  I  am  in  favor  of  an 
imitation  tiiat  shall  be  servile  and  grovelling,  an  imitation  which 
shall  aim  to  reproduce  the  letter  but  not  the  spirit  I  am  anxious 
to  guard  against  any  such  interpretation  of  my  words.  I  wish  the 
pupil  to  catch  the  spirit  of  an  author's  style  rather  than  his  acciden- 
tal maQDerisms. 
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The  range  of  Hubjects  which  may  be  treated  in  the  manner  I 
have  endeavored  to  describe  is  as  wide  as  the  universe.  I  shall  sug- 
gest only  a  few.  Macaulay's  Review  of  Mitford's  History  of  Greece 
may  be  made  the  basis  of  a  similar  review  of  any  other  history;  his 
Conversation  between  Cowley  and  Milton  touching  the  Great  Civil 
War  will  furnish  hints  for  a  conversation  between  Jefferson  Davis 
and  Abraham  Lincoln,  or  between  Grover  Cleveland  and  William 
McKinley.  Upon  his  critique  of  Dante  may  be  based  a  critique  of 
the  Sixth  Book  of  the  Aeneid ;  upon  his  paper  on  Dryden  a  paper 
on  Pope;  upon  his  article  on  the  Civil  Disabilities  of  the  Jews  an 
essay  on  the  Civil  Disabilities  of  Women;  ujx)n  his  biography  of 
Frederick  a  biogrnf)hy  of  Napoleon  or  Alexander,  and  upon  his  let- 
ters and  journals  letters  and  journals  descriptive  of  the  pupil's  own 
thoughts  and  acts.  BoswelPs  biography  of  Johnson  will  show  the 
learner  how  t^)  report  the  substance  of  a  conversation.  Webster's 
Bunker  Hill  Monument  oration  will  inspire  an  oration  upon  the 
Soldier*s  Mouumont  in  Detroit  or  the  Statue  of  Lincoln  in  Chicago. 
Macaulay*K  re[X)rt  of  the  specK^h  of  Burke  at  the  trial  of  Warren 
Hastings  will  show  in  what  manner  the  debate  between  Webster  and 
Hayne  may  l>e  effectively  described.  The  Laokoon  will  supply  a 
fund  of  ideas  that  may  be  utilized  in  reviewing  Mr.  Howells'  latest 
novel.  Ha wt homers  Twice- Told  Tales  will  suggest  similar  trans- 
formations of  other  mythological  stories.  Irving's  Legend  of  Sleepy 
Hollow  will  show  how  any  local  story  may  be  worked  up  into  a  pol- 
isheil  and  glittering  gem.  John  Burroughs*  Roof  Tree  will  render 
the  ta.sk  of  criticising  the  architecture  of  the  town  in  which  the  pupil 
lives  easy  and  interesting;  and  his  delectable  treatise  on  the  Wood- 
chuck  will  enable  a  boy  to  vrrite  an  appropriate  essay  on  the  House- 
Dog  or  the  S<iuirrel. 

Of  course,  as  I  have  already  intimated,  the  efficiency  of  this 
method,  as  of  all  others  will  depend  to  an  enormous  extent  upon  the 
ability  of  the  teacher.  In  the  hands  of  an  instructor  not  thoroughly 
imbneil  with  the  spirit  and  art  of  the  writer  to  be  U3ed  as  a  model 
it  would  assuredly  fail  to  produce  respectable  results  just  as  any 
other  system  would  under  similar  circumstances.  In  able  and 
enthusiastic  hands,  however,  I  feel  justified  in  proclaiming  its 
immense  superiority  over  every  other  method.  It  makes  the  pupil 
comfiosp  with  his  eye  on  the  object.  It  teaches  the  secrets  of  artis- 
tic writing.  It  refines  instead  of  degrading  his  ideas.  It  shows 
him  how  to  think.  It  removes  the  temptation,  nay,  the  possibility 
of  kis  l)eiug  dishonrat  It  causes  him  to  read  critically,  to  observe 
accurately,  and  to  descril)e  with  precision.  It  makes  him  intolerant 
of  slifNthod  work  of  any  kind.  It  causes  him  to  take  an  interest  in 
the  higher  {)ossibilitie«  of  the  language.  Best  of  all,  it  teaches  him 
not  only  how  to  write  well,  but  also  how  to  read  well;  it  improves 
his  powers  of  expression  and  at  the  same  time  shows  him  a  thousand 
subtle  eharmii  and  artistic  allurements,  the  existence  of  which  he 
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never  dreamed  of  before,  and  the  full  effect  of  which  mere  reading, 
however  careful,  can  never  teach. 


SECOND  8E8SI0N — LATIN  8YMPOSIUM. 

At  the  meeting  of  Saturday  morning,  Professor  F.  W.  Kelsey 
read  a  paper  on  ^^The  Teaching  of  Latin  in  the  High  School." 
This  paper,  necf^ssarily  somewhat  reduced  in  length,  will  appear  in 
the  June  number  of  "The  Educational  Review."  Some  extracts 
from  those  portions  of  it  not  publisheil  elsewhere  are  given  here, 
with  as  full  a  summary  of  the  rest  as  the  limitations  of  space  will 
allow. 

Our  s€K5ondary  Latin  teaching  is  in  a  state  of  unrest.  The  evi- 
dence of  this  is  to  be  found  in  frequent  discussions  of  methods  of 
instruction,  but  more  particularly  in  tho  readiness  with  which  high 
school  teachers  adopt  innovations  and  carry  them  to  an  extreme, 
devoting  themselves  to  what  are  termed  *fads/  Some  teachers 
make  a  *fad*  of  reading  at  sight. 

"Another  fashion,  which  sometimes  degenerates  into  a  pernic- 
ious hobby,  is  that  of  Latin  talking.  The  l)est  Latin  teachers  have 
always  trained  the  eye,  the  hand,  and  the  tongue  at  the  same  time 
in  reading,  writing  and  oral  exercises;  our  best  collection  of  col- 
loquial phrases  is  still  the  Coliotfttia  of  Krasmus.  But  those  who 
lay  great  stress  on  ability  to  talk  Latin  forget  that  it  is  )>ossible  for 
a  man  to  know  enough  of  a  modern  language,  as  German  or  Italian, 
to  get  about  easily  in  the  country  of  which  it  is  the  vernacular,  and 
yet  be  imable  to  interpret  a  single  page  of  the  literature  intelligently 
or  accurately.  There  is  no  practical  advantage  to  l)e  gainod  now 
from  the  talking  of  Latin.  I  recall  what  Professor  Mayor,  of  Cam- 
bridge, one  of  the  most  erudiate  classical  men  in  England,  said  on 
this  point.  I  asked  him,  as  we  were  standing  in  his  library,  whether 
he  talked  Latin;  he  said,  "No,**  and  justified  his  position  by  the  con- 
sideration that  it  is  not  worth  the  while.  In  past  centuries,  when 
men  had  little  else  to  study  and  Latin  was  still  the  language  of  the 
learned,  it  was  not  only  desirable,  it  was  neces.sary,  to  have  thd 
spoken  idiom  at  command.  To- day,  the  time  given  to  the  study  of 
Latin  has  been  so  reduced  that  it  should  be  devoteil  onlv  to  the 
most  essential  things.  To  the  extent  that  colloquial  exercises  can  be 
made  to  contribute  to  thorough  scholarship  in  the  subject,  they  are 
valuable;  and  they  are  an  efficient  means  of  lending  life  to  a  recita- 
tion. Beyond  this  point,  they  are  apt  to  l>e  a  waste  of  time,  except 
for  the  most  advanced  students  who  are  already  specialists  in  the 
classics." 

Others  still  put  undue  emphasis  upon  the  niceties  of  the  Roman 

f>ronanciation  of  Latin — a  subject  full  of  pit-falls;  and  now  with  a 
arge  number  of  teachers  the  so  called  ''  Inductive  Method  *'  is  the 
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fashion  of  the  hoar.  The  only  safeguard  against  being  carried  away 
to  an  extreme  by  the  contagious  enthusiasm  of  the  man  of  one  idea 
lies  in  the  power  of  independent  judgment,  based  on  sound  knowledge. 

Several  considerations  were  presented,  showing  that  the  reason 
for  the  widespread  feeling  of  insecurity  lies  not  in  the  alleged  pro- 
gressiveuess  of  American  Latin  teachers  so  much  as  in  lack  of  scholarly 
preparation  for  their  work,  and  failure  to  improve  themselves  while 
teaching;  and  that  the  time  has  gone  by  when  a  student  who  has  had 
only  the  Latin  work  required  ordinarily  in  college  courses  for  the' 
degrc^o  of  A.  B.,  can  be  considered  prepared  to  teach  high  school  or 
preparatory  Latin. 

**Some  light  upon  the  range  of  work  suitable  for  those  who 
wish  to  ter.ch  Latin  may  be  gained  from  a  consideration  of  the 
qualificatioQH  exacted  of  Latin  teachers  in  Germany,  particularly  in 
view  of  the  tendency,  which  is  making  some  headway  among  us,  to 
intruiluce  the  teaching  of  Latin  into  the  seventh  and  eighth  grades." 
Taking  the  (;ymn&<<ium  system  of  Prussia,  for  example,  we  find  that 
the  re<|uirements  of  candidates  for  teachers*  positions  are  as  follows: 

All  candidates  for  f)ositions  as  teachers  in  the  gymnasium  are 
recjuired  to  pass  a  rigid  examination  before  u  special  commission 
apfK)inted  by  the  government.  They  must,  first  of  all,  indicate  suf- 
ficient acquaintance  with  philosophy,  pedagogy,  and  the  Ger- 
man language  and  literature  to  meet  not  only  the  general  demands 
of  a  gymnasium  |>ositiou,  but  also  the  special  demands  of  the  depart- 
ments in  which  they  wish  to  teach.  With  reference  to  the  qualifica- 
tions to  teach  particular  branches,  the  nine  years  of  the  gymnasium 
course  are  reckoned  in  three  divisions:  three  lower  classes,  Sexta^ 
Quinta,  Quarta:  three  middle  classes,  Unter-tertia^  Obertertiay 
Vuter  Hevnnda;  and  three  upper  classes,  Ober-secunda,  Unter- 
primn,  and  OlMT-prima.  The  departments  of  instruction  are 
arrange<l  in  two  groups: 

i.  PhilnUygical  and  histtfn'cal  {/roup:  German,  Latin,  Greek, 
French,  English,  History. 

ii.  Mathetwitical  and  st'ientilic  group:  Mathematics,  Physics, 
Chemistry'  and  Mineralogy,  Botany  and  Zoology.  Geography  is 
reckoneil  as  an  inde(>endent  subject,  which  may  be  classed  with  either 
group  according  to  circumstances. 

The  candidate  must  enroll  himself  in  one  of  the  two  groups, 
and  be  prepared  to  teach  four  sul)jects,  two  selected  as  major  sub- 
jects and  two  as  minor.  But  the  freedom  of  choice  is  restricted  so 
far  as  this,  that  he  who  prepares  to  teach  Latin  in  the  upper  classea 
must  pre|>are  himself  to  teach  Greek  in  the  lower  and  middle  classes, 
and  vice  t^rsa;  while  tho^e  who  purpose  to  give  instruction  in 
French  or  English  must  be  (jualified  to  teach  Latin  at  least  in  the 
lower  classes;  while  teachers  of  history  as  a  major  subject  must  pre- 
pare to  teach  geography. 
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The  reqairements  for  those  who  wish  to  teach  Latin  and  Greek 
are  an  follows: 

1.  For  the  lower  classes. 

8nch  a  knowledge  of  Latin  grammar  as  will  assure  good 
usage;  an  acquaintance,  derived  from  reading,  with  the  easier  prose 
writers  and  poets;  and  the  ability  to  understand  and  translate  from 
them,  as,  for  example,  from  Ctcsar  and  Ovid,  passages  of  moderate 
difficulty  with  grammatical  and  lexicographical  exactness. 

2.  For  the  middle  classes. 

In  addition  to  the  sure  knowleilge  of  Latin  and  Greek  gram- 
mar, there  must  be  a  grasp  of  the  peculiarities  of  Latin  style;  also 
the  ability  to  write  both  languages  with  grammatical  correctness, 
the  Latin  particularly  without  grave  offenses  against  style.  In 
Latin,  the  candidate's  reading  must  embrace  at  least  Cicsar  and  Sal- 
lust,  most  of  the  speeches  of  Cicero,  and  some  of  his  other  works, 
considerable  portions  of  Livy  and  Ovid,  and  of  Vergil,  at  least  the 
Aeneid;  in  Greek,  Homer,  Herodotus,  Xenophon's  Anabasis,  and  one 
other  of  his  works;  the  speeches  of  Lysias,  the  minor  political 
8jK»eches  of  Demosthenes;  his  knowledge  of  all  thivM*,  apart  from 
passages  of  peculiar  difficulty,  must  be  sound  and  sure.  In  the 
history  of  the  Roman  and  the  Greek  literatures,  in  metres,  anti(|ui- 
ties  and  mythology,  candidates  must  be  so  well  inforrniMl  that  they 
will  l)e  able  to  appreciate  the  need  of  more  special  knowledge  as 
they  come  to  the  passages  reijuiring  it,  and  to  avail  themselves  of 
the  help  of  good  sources  of  information. 

Such  are  the  (pialificatious  exacte*!  for  the  part  of  the  g>'m- 
nasium  work  in  Latin  and  Greek,  which  corresiKjnds  roughly  with 
the  Latin  courses  in  our  high  schools  and  academics.  Those  who 
desire  to  teach  thest»  subjects  in  the  upper  classes,  the  work  of 
which  in  general  corresponds  with  the  work  in  classics  r**4piired  for 
a  degree  in  American  colleges,  niu»t  lutn^t  further  nnpiirementa 
thus: 

''Extensive  reading  in  the  Roman  and  (iireek  classical  writers, 
especially  in  the  domain  of  gymnasium  work;  strictneas  of  method 
in  explanation,  readiness  in  the  use  of  the  Latin  language  lK>th 
orally  and  in  writing;  grammatical  correctness  in  tht)  writing  of 
the  Greek  language.  The  knowUnlge  of  Latin  and  Greek  grammar 
must  l>e  brought  into  scientific  coherence.  In  the  history  of  the 
literatures,  metres,  and  antiquiti«»s  the  candidate  must  have  laid  a 
foundation  of  knowledge  so  secure  that  the  methodical  extension  of 
this  knowledge  later  is  assureil;  s{>ecial  familiarity  with  the  literary 
history  and  metres  of  the  authors  read  in  the  gymnasium  is 
requirinl.  In  the  domain  of  mythology  and  arohri*ology,  the  candi- 
date must  be  so  well  informed  as  to  be  able  to  make  effective  use  of 
good  sources  of  information  when  necessary,  and  to  help  the  work 
of  instruction  by  the  proper  use  of  illustrative  material. 
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Fariberiiiore,  as  an  additional  qualification  for  the  teaching  of 
the  higher  and  middle  claases  in  Latin  or  Greek,  a  knowledge  of 
Roman  history  is  required  into  the  first  centary  of  the  Empire,  and 
of  Greek  history  to  the  time  of  the  Diadochi.  As  a  qualification  to 
teach  Latin  and  Greek  in  the  higher  classes,  an  acquaintance  with 
the  Gnpco  Roman  philosophy  adequate  to  serve  in  the  interpreta- 
tion of  the  classical  writers  is  required. 

In  the  latter  part  of  the  collection  of  enactmonts  and  bulletins* 
on  which  the  preceding  statements  have  been  based,  there  are  some 
remark>  bearin;;  a{K>n  the  provisions  and  explaining  their  purpose. 
Among  them  i<  this  regarding  the  qualifications  for  Latin  and 
Greek  work  (  p.  37 ) : 

•*The  central  fioint  of  the  requirements  set  for  teachers  of 
Latin  and  Greek  in  the  middle  and  higher  classas  lies  in  a  wide 
range  of  readin^^,  strict  method  of  interpretation,  and  the  conse- 
quent mastery  of  the  language  in  form  and  content.  If  complaint 
be  sometimes  mad»»  that  pupils  lack  interest  in  the  instruction,  or 
that  the  results  of  instruction  are  inadequate,  we  cannot  help  won- 
dering whether  tho  teacher  has  made  himself  sufficiently  at  home  in 
the  language*  and  literature  which  he  professes  to  teach.  It  is  for 
this  reason — entirely  apart  from  the  retjuirements  of  work  of 
research  -  on  pun»ly  practical  grounds,  that  so  great  emphasis  has 
been  laid  U|x>n  extensive  reading.'' 

It  would  be  as  inex[>edieut  as  it  is  impracticable  for  us  to 
im(H)rt  the  gymnasium  system  as  it  stands,  but  I  doubt  whether 
there  is  nny  anK»ng  our  teachers  that  have  trie<l  to  teach  Latin  con- 
scientiously, who  will  say  that  the  Prussian  retpiirements  for  the 
different  grades  of  Latin  teaching  are  too  high.  Turning  now  to 
our  own  cHHHlitions,  we  find  that  the  requirements  in  Latin  for 
teaching  in  the  middle  and  lower  classes  of  the  gymnasium  cover  in 
general  the  ground  of  our  Latin  courses  (at  the  University  of  Mich- 
igan, for  example )  heading  up  to  and  including  the  course  for 
teachers,  tog«»ther  with  a  year  of  graduate  work.  In  other  words, 
the  student  who  has  successfully  completed  the  two  years  of  work  in 
Latin  rwjuired  for  a  degree,  has  elect^  four  or  five  hours  a  week  in 
the  hubj»»ct  duri?ig  the  last  two  years  of  his  undergraduate  course, 
and  then  has  taken  a  year  of  graduate  work  with  Latin  as  one  of  his 
three  \iut*>  of  work,  may  be  pronounced  well  eijuipped  for  a  high 
school  |>osition.*' 

The  paf>er  discuss<vl  at  some  length  the  relative  advantages  of 
A  year  of  graduate  study  for  the  high  school  Latin  teacher  in  an 
American  as  compared  with  a  foreign  university;  and  urged  the 
organization  of  a  Latin  conference  to  stimulate  independent  work 


*iMr  l*rifuti)ceit  f<ir  d;«H  Lrhrarut  an  UohertMi  und  Mitti-i^'hulen,  edited  by  Dr.  II. 
Krau.  LflpsU* 
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among  high  school  teachers,  as  well  as  the  founding  of  a  Classical 
Quarterly  devoted  to  their  interests. 

In  the  discussion  following  the  paper,  the  following  gentlemen 
took  part:  Prin.  J.  G.  Pattengill,  Prin.  F.  L  Bliss.  Prin.  E.  C.  War- 
riner,  Mr.  J.  H.  Harris,  Supt.  W.  H.  Honey,  Mr.  E.  L.  Miller,  Supt, 
A.  F.  Nightingale,  Prin.  F.  N.  Sherman  and  Prof.  B.  L.  D'Ooge. 

Principal  J.  G.  Pattengill,  of  the  Ann  Arbor  High  School:  * 

The  chief  good  which  must  come  to  us  from  Prof.  Kelsey's 
paper  is  the  inspiration  which  it  gives  to  the  profession  to  live  on  a 
higher  scholastic  plane  and  to  appreciate  more  clearly  the  superi- 
ority of  knowledge  over  method.  The  American  secondary  schools 
are  now  attracting  such  attention  as  they  have  never  received  before. 
Too  great  a  share  of  this  attention  is  at  present  directed  to  matters 
of  mechanical  detail.  All  this  |>ottering  and  tinkering  with  courses 
and  methods  will  accomplish  but  little  i>ermanent  gooii,  unless  the 
standard  of  the  profession  is  raised.  I  use  the  word  'profession* 
somewhat  proleptically,  for  teaching  in  the  secondary  schools  has 
hardly  yet  acquired  in  this  country  the  rank  of  a  profession,  and 
not  until  it  does  shall  we  get  the  best  work  in  this  department  of 
education.  But  I  am  optiniistic  enough  to  believe  that  the  time  is 
coming  when  the  career  of  a  teacher  in  the  secondary  schools  will 
be  regarded  as  an  honorable  one,  and  worthy  of  any  man's  ambi- 
tion. 

Among  the  objections  to  the  profession  of  secondary  teaching, 
is  its  burdensomeness.  Some  of  this  is  unavoidable,  and  should  l)e 
looked  upon  as  one  of  those  unpleasant  features  from  which  no  pro 
fession  is  entirely  free.  But  some  of  the  burd«uis  are  needless  and 
ought  to  be  removeil  at  once.  Among  these  may  l>e  mentioned  the 
heathenish  custom  ( undoubtedly  a  device  of  the  gr(»at  adversary  of 
human  souls ),  of  recjuiring  teachers  to  prepare*  a  lot  of  senseless 
statistics  which  are  of  no  earthly  use  to  either  man  or  beast.  It  is 
little  l>etter  than  highway  robl>ery  to  take  from  the  teacher  for  no 
gootl  pur|>ose,  time  which  could  be  used  to  some  prolit  for  him-elf 
and  his  pupils. 

A  more  serious  objection  to  our  profession  on  the  part  of  a  man 
of  scholarly  tastes  and  instincts  is  the  lack  of   a  scholastic  atmos- 

» 

phere.  It  may  l>e  said  that  a  real  scholar  ought  to  tind  hi  his  own 
library  sullicient  stimulus,  and  should  not  be  dependent  upon  his 
surroundings.  This  sounds  well.  However,  we  all  know  that  com- 
parativ«»ly  few  of  us  are  built  on  that  plan,  and  that  we  netnl  the 
contact  and  sympathy  of  those  engaged  in  similar  pursuits.  This 
natural  want  can,  for  most  teachers,  only  be  met  by  the  formation 
of  such  a  club  or  conference*  a>  Prof.  Kelsey  has  suggesttni.  This 
will  not  entirely  take  the    place  of  daily  contact  with  scholars,  but 

•  l*ruf.  IMitU'iitrlir**  papvr  upiHuriMl  iit  tla*  Mlohlnan  S<*hiH>l  .M«Ml«T:it«>r  for  May  3. 
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will  be  a  very  great  help  and  inspiiation,  for  into  it  shall  in  nowise 
enter  anything  that  defileth  by  wearisome  talk  about  methods  or  that 
disoovereth  pedagogical  mare*s  nests.  But  the  benefits  of  snoh  an 
organization  have  been  set  forth  so  clearly  by  Prof.  Kelsey,  that 
nothing  further  need  be  said  on  that  subject;  the  main  thing  is  to 
get  stflirted  at  once.  It  seems  to  me  desirable  that  the  conference 
should  be  classical — including  in  its  scope,  Greek,  as  well  as  Latin. 
The  two  subjects  could  be  considered  together  at  one  meeting  or 
separately  at  alternate  meetings.  But  this  is  a  matter  of  detail  that 
can  easily  be  arranged. 

There  are,  undoubtedly,  teachers  present  who  are  conscious 
that  they  fall  far  below  the  high  standard  which  Prof.  Kelsey  has 
set  for  our  profession.  I  know  of,  at  least,  one  such,  and  as  Mark 
Twain  says,  'that's  me.*  To  some  of  these  Prof.  Kelsey*s  paper 
may  bring  a  sense  of  discouragement.  Now  I  do  not  feel  that  his 
words  should  discourage  us  in  the  least,  if  we  have  the  right  spirit, 
and  have  not  wholly  lost  the  '  divine  hunger  for  books.'  They 
should  rather  be  a  stimulus — a  call  to  'lay  aside  the  sins  which  so 
easily  beset  us,*  and  to  devote  ourselves  with  energy  and  persever- 
ance to  the  task  of  self-improvement  Suggestions  have  already 
been  made  as  to  the  best  means  of  increasing  our  attainments.  It 
may,  however,  not  be  out  of  place  to  call  attention  to  some  ways  by 
which  the  amount  of  time  at  the  teacher's  disposal  may  be  increased, 
since  all  are  not  so  situated  as  to  be  able  to  devote  their  whole  time, 
even  for  six  months,  to  the  study  of  Latin  or  Greek,  or  to  foreign 
travel.  It  is  obvious  that  everything  which  tends  to  the  misuse  or 
wasting  of  time  must  be  avoided.  Among  the  chief  time- wasters  I 
will  mention  the  following: 

1.  The  daily  paper.  I  mean  the  abuse — not  the  use  of  the 
daily.  For  it  goes  without  saying  that  the  teacher  should  be  well 
informed  on  current  events.  To  attain  this  end  it  is  not  necessary 
to  wade  through  a  large  daily  newspaper  every  day,  studying  care- 
fully all  the  details  of  the  various  criminal  trials  reported.  A  few 
minnteH  at  resting  time  given  to  running  over  the  headings  and 
selecting  nuch  paragraphs  as  are  worth  an  intelligent  person's  read- 
ing, are  sufficient  I  know  of  one  gentleman,  who,  during  the  past 
winter,  save<l  enough  time  from  that  usually  given  to  the  daily  pa(>er 
to  enable  him  to  read  Stanley's  lectures  on  the  *  Eastern  Church,' 
two  volumes  of  Giblx>n  and  one  volume  of  Reuss's  *  History  of  the 
New  Testament,'  and  that  too,  without  any  loss  of  knowledge  of 
im|xirtant  current  events.  Were  it  necessary,  I  could  give  other  ex- 
amples from  personal  observation,  but  enough  has  been  said,  I  think, 
to  e^tabl  hli  my  |K>iiit. 

2.  The  magazines.  What  has  been  said  of  the  daily  news- 
paper is  pfjnally  true  of  the  magazines.  There  is  really  very  little 
in  them  that  the  scholar  can  afford  the  time  to  read. 
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8.  Other  onrrent  literature.  This  subject  admits  of  substan- 
tially the  same  treatment  as  the  two  previous  one.  The  rule  not  to 
read  a  book  less  than  five  years  old  is  a  good  one,  though  all  such 
hard  and  fast  rules  are  difficult  of  application.  At  any  rate  it  is 
manifestly  unwise  for  those  who  can  read  works  that  have  endured 
more  than  twenty  centuries,  to  spend  much  of  their  limited  spare 
time  in  reading  those  which  will  be  forgotten  in  as  many  montha 
Frederick  Harrison's  essay  on  the  '^Choice  of  Books"  will  be  found 
a  very  valuable  tonic.  A  careful  reading  of  this  should  enable  one 
to  confess  total  ignorance  of  the  latest  literary  fad  without  a  twinge 
of  shame. 

4.  Outside  matters.  The  teacher  ought  of  course  to  do  his 
duty  as  a  citizen  and  member  of  society.  But  often  absurd  and 
needless  demands  are  made  upon  him  which  he  ought  to  have  nerve 
enough  to  reject.  In  some  places  the  superintendency  of  the  Sun- 
day School  is  considered  one  of  the  regular  perquisites  of  the  prin- 
cipal of  the  High  School.  To  this  is  often  added  the  chairmanship 
of  numerous  committees  and  the  director-generalship  of  the  local 
literary  society  or  reading  circle.  Now  teachers  often  have  an  ob- 
ject lesson  on  this  point  right  in  their  own  class  rooms;  for  when  a 
pupil  tries  to  excuse  poor  work  on  the  ground  of  social  or  religious 
duties,  the  excuse  is  not  apt  to  be  very  graciously  received.  If  this 
is  bad  in  the  pupil,  it  is  worse  in  the  teacher.  Besides,  is  it  not 
questionable  morality  to  devote  to  church  or  society,  time  stolen  in- 
directly at  least  from  the  pupil  ? 

It  is  not  necessary  to  dwell  any  longer  upon  the  various  time- 
wasting  influences.  If  the  disposition  to  save  time  is  present,  the 
means  can  generally  be  found. 

In  using  our  spare  time,  it  seems  to  me  that  the  best  results 
will  be  obtained  rather  from  extensive  reading  than  from  phil- 
ological study.  The  cultivation  of  the  taste  and  the  broadening 
and  enlivening  of  the  intellectual  powers  are  the  generally  con 
ceded  effects  of  reading.  These  are  of  immediate  and  constant 
value  in  the  class  room,  while  philological  learning  should  be  but 
sparingly  used.  There  is  a  constant  temptation  to  the  skilled  phil- 
ologist to  use  more  of  his  learning  than  is  of  any  value  to  the 
pupil,  and  sometimes  even  to  make  an  idle  display  for  the  sake  of 
inspiring  awe  in  the  minds  of  the  young  innocents  l>efore  him — to 
*^lay  to  the  grand  stand,''  as  it  were.  I  do  not  wish  to  l)e  under- 
stood as  putting  a  low  estimate  upon  philological  study,  but  only  as 
expressing  my  ideas  on  its  relative  value  for  teachers  in  secondary 
schools. 

Prin.  F.  L.  Bliss,  or  the  Detroit  Huih  Srnix)L: 

I  sus|>ect  that  I  have  a  great  deal  of  company  and  sympathy  in 
the  feeling  Professor  Kelsey's  paper  ha.s  produoeil.     I  fear  that  if  it 
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had  the  same  effect  upon  others  that  it  has  had  upon  me,  there 
woald  be  a  great  dearth  in  the  sapply  of  teachers  next  year;  they 
would  all  come  back  to  the  University  for  a  year  or  two  of  special 
preparation  for  work  they  now  feel  unprepared  to  do.  I  think  every 
teacher,  not  only  of  Latin  but  of  every  other  subject,  should  thank 
Professor  Kelsey  for  the  high  standard  he  has  set  before  us. 

At  the  same  time,  while  the  pendulum  has  perhaps  swung  far 
in  one  direction,  and  method  exalted  to  the  exclusion  of  scholarship, 
there  is  a  possibility  of  letting  the  pendulum  swing  a  little  too  far 
the  other  way  and  exalting  scholarship  at  the  expense  of  method. 
There  is  no  doubt  that  the  word  method  has  become  odious,  and  has 
come  to  me^an  a  substitute  for  scholarship,  a  mysterious  something 
by  which  results  can  be  obtained  without  the  aid  of  scholarship;  but 
we  must  not  let  the  revulsion  of  feeling  thus  caused  lead  us  to  under- 
estimate the  value  of  a  good  method. 

The  proi)er  method  of  presentation  of  any  subject  to  a  class  is 
simply  a  conscious  system  on  the  part  of  the  teacher  presenting  that 
subject.  This  detiuitioii  of  metbixi  would  seem  to  carry  with  it  the 
conclusion  that  we  need  not  only  much  scholarship  but  also  much 
method.  Unquestionably,  in  my  mind,  the  secret  of  one  great  diffi- 
culty in  the  teaching  of  Latin  has  been  a  lack  of  scholarship  and  a 
lack  of  a  conscious  system  in  presenting  the  topic. 

In  teaching  l)eginning  Latin  classes,  we  have  attempted  to  do 
too  much  and  too  little.  We  have  tried  to  do  what  we  ought  not  to 
do,  and  left  undone  what  we  ought  to  do.  The  result  is  confusion, 
and  practically  much  of  the  tirst  year's  work  has  to  be  done  over 
again  in  th«*  s<HH)nd.  th»»  third,  an<l  even  the  fourth  year. 

SomHthin«;  hiv^  )nHm  said  of  the  undue  exaltation  of  the  text- 
|[K>ok.  The  text  lKX>k  is  important  in  that  it  saves  time.  We  all 
know  that  oii«*  of  the  fads  of  the  day, — indee<l,  it  is  not  new,  I  re- 
mHml>er  it  i^vt^r  siiici*  1  lM»gHn  teaching, —  is  the  idea  that  the  child 
must  Ih*  contiinially  «nit«*rtHine4l,  that  each  step  in  his  e<lucation  must 
Ih*  m)  »Mi-»v  that  he  advances  by  unconscious  means  until  he  has 
attained  >M»iu*»thiiig  lik»»  scholarsliip.  Very  few  really  believe  that 
sohojarvhip  is  ovit  attaiiKnl  in  that  way.  No  one  will  ever  become 
a  M'irolar  in  aiiv  lin«»  of  studv  until   he  learns   to  work   bv  himself. 

•  •  • 

Th»*  t«*\t-lHH»k  sh')nld  Im»  so  writt«Mi  as  to  l)e  his  guide  in  this  inde- 
{HMidfUt  work,  aiitl  it  is  e^|H»oially  im|)ortant  during  the  first  two 
years.  Th<*  qn^^tion  of  tinii*  is  important.  Many  things  that  teach- 
••rs  mn»«t  cou'^uiii**  hours  of  class  time  in  explaining  might  better  be 
carefullv  explained  in  the  elrmentarv  text  Iwiok.  And  the  student 
i**  ;xairiiij;^  inuch  more  of  a  scholarly  habit  by  mastering  this  explan- 
at  V  »f»  by  his  own  elTort  t  hari  I »y  merely  drinking  in  t  he  explanation  of  his 
teacher.  While  the  teacher's  province  must  ever  be  to  guide  and  sug- 
gest, a  very  im|»«»rtant  part  of  his  class  work  should  In*  to  see  that  his 
pupils  are  learniii;/  to  work  by  themselves  by  means  of  the  explana- 
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tions  of  a  well  written  text- book  I  feel  perfectly  sare  that  the  ele- 
mentary text-books  err  on  the  Bide  of  too  many  thin^  introduced 
and  not  onoogh  of  elucidation  of  thoHe  introduced,  rather  than  in 
the  opposite  direction.  Teachers  often  fail  to  anticipate  the  diffi- 
culties that  confront  the  bo^innor,  and  perhaps  current  text-books 
fail  even  more  in  this  direction.  The  good  book  and  the  good 
teacher  will  anticipate  the  common  errors  and  misconceptions  of 
beginners,  and  by  pro)>er  guidance  enable  them  to  avoid  them. 
Everything  lies  in  a  proper  presentation  of  a  subject  at  the  l)egin- 
nlng. 

A  common  mistake,  it  seems  to  mo,  is  in  keeping  the  grammar 
out  of  the  hands  of  the  pupils  for  the  first  year  or  the  first  and  sec- 
ond years.  I  am  incliniKl  to  think  the  iirst  lesson  in  Latin  should 
be  on  the  use  of  the  grammar  as  a  i)ook  of  reference.  The  student 
should  L>e  taught  that  the  grammar  is  a  guide,  and  sliould  learn  by 
its  aid  to  work  independently.  Without  a  systematic  and  orderly 
arrangement  of  the  facts  f^tudiod  one's  knowledge  can  be  of  little 
avail.  This  orderly  habit  can  best  be  obtained  from  a  systematic 
study  of  the  grammar.  Here  again  in  avoiding  the  extreme  of 
memorizing  a  grammar  with  little  rf»ference  to  f>ractice,  we  have 
gone  to  the  other  extreme  of  neglecting  the  formal  study  of  gram- 
mar. Confusion  is  apt  to  follow.  As  the  so-called  inductive  method 
is  ver}'  apt  to  lead  to  this  confusion,  its  dangers  in  the  hands  of  oil 
but  the  able.st  teachers  can  hardly  be  exa;^-gi'rated. 

Several  years  ago  I  was  givon  chargi*  of  a  class  in  Crt»sar  that 
was  in  a  way  a  perf<»ct  marvel  in  what  may  bo  calhnl  Latinistic  g}'m- 
nastics.  They  could  give  the  d(K*lensions  'backward  and  forward 
and  skij)ping  around'  faster  tlian  yon  could  follow  them;  but  when 
they  came  to  traui^lato,  I  noticed  a  p«'cnliar  thing:  whenever  they 
came  to  the  pre.M'iit  subjunctive  they  would  translate  it  by  *can'  or 
*may,'  and  the  inipei  feet  subjunctive  by  'might,'  *couhl,'  or  •would,' 
no  matter  what  the  dopemlont  constnvtion  might  be.  After  two 
years  thoro  were  puj^ils  wlio  would  still  tran-lato  a  clause  of  pur y>oso 
by  'might,'  *c'.rild,'  or  *wonld.'  as  the  on-^e  might  bo.  The  teacher 
of  those  stiidonts  during  tht-ir  first  yrar  had  had  little  more  than  a 
high  ^cliooI  training,  and  not  much  of  that,  I  fancy.  They  hikl  done 
remarkablo  work  in  one  dirooiion.  but  Lad  no  idea  of  the  aim  of  their 
work  in  Latin,  or  of  the  esv;t'!»tial  charactoristios  of  the  language.  It 
was  simply  a  matter  of  philological  pyrotechnics  on  certain  show 
davs.  .And  tliov  did  mako  a  niarvelnns  showinfx.  but  tht»v  knew 
practically  uothing  of  the  latigiiago.  With  a  high  gra'lo  of  schi»lar- 
ship  in  the  teacher,  and  a  conscious  system  in  the  presentation  of 
the  subjtvt,  all  this  wickeil  wastu  of  time  would  have  been  avoidtnL 

A  s[)oeial  ditliculty  confronting  most  of  us,  which  in  a  measure 
Mr.  Pattengill  has  met,  is  that  of  saving  time  on  the  part  of  the 
teacher,  for  advanciHl  work.     It  is  especially  hard  for  teachers  in 
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smaller  schools,  where  they  have  a  variety  of  subjects  to  teach,  to 
find  time  for  advanced  stady.  I  remember  at  one  time  having  seven 
classes  and  seven  different  subject,  one  of  them  being  beginning 
Latin.  When  I  intimated  to  the  Superintendent  that  I  could  do 
better  work  with  fewer  subjects,  he  informed  me  that  he  thought  that 
I  had  what  he  was  pleased  to  call  a  '  snap.'  I  realized  that  I  was 
not  doing  good  work  in  any  one  lina  This  lack  of  time,  after  the 
teacher  has  entercni  upon  his  duties  as  teacher,  forms  one  of  the 
strongest  arguments  in  favor  of  the  high  standard  that  Professor 
Kelsey  has  set  before  us,  and  I  think  we  all  should  use  every  effort 
within  our  power  to  establish  this  high  standard,  that  those  at  least 
who  shall  hereafter  come  into  our  ranks  may  have  the  broad  foun- 
dation which  he  has  suggested. 

Prin.  K  C.  Warkiner,  of  the  Battle  Creek  Hiqu  School: 

I  do  not  believe  the  conscientious  high  school  teacher  can  find 
a  great  deal  of  time  for  advanced  study  and  do  the  work  he  ought 
to  do  in  his  claHses.  His  pupils  own  his  time  and  he  cannot  and  he 
ought  not  to  put  much  time  on  outside  work.  The  bulk  of  the 
teacher's  advanccnl  work  after  ho  leaves  college  must  be  taken  during 
vacation,  and  to  this  end  I  am  glad  the  University  is  providing 
summer  courses.  ^Uthough  in  Latin  some  advanced  work  is  offered, 
I  think  other  courseH  would  be  appreciated  by  those  teachers  in  the 
state  who  could  s|H>nd  thoir  vacation  here;  perhaps  other  courses 
would  Ik*  offered  if  a  demantl  were  made  for  them. 

I  think  that  in  general  the  School  Boards  are  criticized  too 
severely.  If  teachers  show  enthusiastic  interest  in  their  work,  their 
rerpK^ts  for  additional  material  in  the  way  of  maps,  charts,  etc.,  will 
bi»  granted.  However,  there  are  various  other  ways  in  which  money 
might  be  rais^nl  for  pnreha««ing  thi.s  illustrative  material.  The  pro- 
c<H*d^  from  tlie  Junior  Exhibition  might  be  used  for  this  purpose, 
and  other  entertainments  might  1m3  given. 

In  regard  to  the  marking  of  the  vowels  in  the  text-book,  if  the 
vowfls  are  markfnl  in  the  lirst  year  textbooks,  I  think  it  is  sufficient. 
If  th<tn>ugh  work  is  done  daring  that  year  the  accents  will  have 
l)econiH  tixed  in  the  student's  mind,  and  after  that  the  marked  vowels 
are  a  hinderanc*«  rather  than  an  aid. 

Now  a  word  with  regard  to  the  Latin  Conference.  I  think  that 
th«»  c<»iifi*rence  for  this  state  should  1k»  held  in  Ann  Arbor,  because 
the  greati»>t  g<x>*i  would  result  from  the  meeting  of  the  professors  of 
the  riiiv»*r^ity  with  thosi*  engaginl  in  classical  work  in  secondary 
sch(^»U  of  tliM  state.  The  m«*etings  should  In*  held  once  a  year;  one 
m«»etiiii;  fif  th*»  School  mast  er>'  Club  might  be  devoted  to  the  Con- 
ferenc**,  the  other  to  th'»  general  work  of  the  Club. 
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Mb.  J.  H.  Habbis,  of  the  Obchabd  Lakk  Militabt  Academy: 

I  have  some  hesitancy  in  taking  part  in  this  discussion  as  I  feel 
the  time  should  be  occupied  by  older  teachers  than  myself, — those 
who  have  had  more  ezperienca  One  point  with  reference  to  ter- 
minology I  should  like  to  touch  upon.  I  am  not  certain  that  I 
understand  the  force  of  the  word  ^unseen'  in  'unseen  translation.' 
I  think  I  understand  what  Professor  Kelsey  desired  to  bring  out — 
that  sight  reading,  sight  translation  is  to  be  practiced  for  ihe  pur- 
pose of  getting  at  the  sense  of  things — but  I  would  like  to  ask  Prof. 
Kelsey  to  explain  a  little  more  folly  the  meaning  of  the  word 
*  unseen.' 

Prof.  Kelsey:  Mr.  Harris  is  right  in  his  interpretation  of  the 
word  '  unseen/  The  choice  of  that  word  was  perhaps  not  a  happy 
one.  It  is  a  word  very  commonly  used  in  English  schools  for  'sight 
reading.' 

Mr.  Harris:  In  regard  to  the  matter  of  pronunciation,  I  have 
secretly  felt  that  we  needed  to  have  quantities  markeil,  at  least  in 
the  first  books.  I  do  not  think  we  need  necessarily  use  marked 
quantities  as  a  crutch,  but  rather  as  an  example,  as  a  model.  I  do 
believe  every  long  quantity  should  be  marked  during  the  first  year. 

SupT.  W.  H.  Honey,  of  Flint,  Mich.  : 

If  asked  what  are  the  three  essentials  of  a  good  Latin  teacher, 
I  think  wo  might  apply  the  saying  of  Demosthenes, — first,  knowl- 
edge of  Latin;  second,  knowledge  of  Latin;  third,  knowledge  of 
Latin.  To  gain  this  knowledge  one  must  become  thoroughly  con- 
versant with  Latin  literature.  Through  the  reading  this  involved, 
one  would  gain  some  knowledge  of  archaeology,  and  other  subjects 
connected  with  Latin;  his  interest  in  the  subject  would  be  aroused, 
he  would  feel  increased  power,  and  that  power  would  spur  him  on 
to  do  better  work. 

What  would  be  the  best  way  to  j)roduco  the  ideal  teacher  of 
Latin  ?  I  think  those  who  show  special  ability  for  such  work  should 
be  selecteii  early  in  their  school  life.  They  should  be  led  to  think 
of  this  &s  their  life  work  and  all  training  should  be  to  this  end. 
Enough  work  in  other  branches  should  of  course  l)e  given  them  so 
as  not  to  make  them  narrow.  In  this  way  we  would  in  time  have 
much  l>etter  prepureil  Latin  teachers  than  at  present 

Tbe  knowledge  which  such  teachers  should  have  includes  three 
things:  First,  the  ()ower  to  read  Latin  as  rapidly  and  as  well  as 
English.  This  would  involve  the  reading  of  an  enormous  amount 
of  Latin  literature.  Thev  should  read  nearly  all  Latin  literature. 
(I  say  nearly  all,  I  think  they  should  read  all ).  Second,  the  )>ower 
to  think  in  Latin.  To  this  end  I  think  there  should  l>e  classes  at 
the  University  where  Latin  is  s{)oken.  Third,  knowleilge  of  the 
Latin  vocabulary.     Preparatory  schools  seem  to  be  weak  in  this 
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respect.  Pnpils  often  get  false  ideas  of  the  meanings  of  words. 
Teachers  might  do  more  work  in  explaining  primitive  meanings  of 
words,  the  pupils  themselves  deriving  meanings  and  thus  working 
along  the  lino  ot  independence. 

I  think  text-books  should  be  used  for  the  lower  grades, 
especially  the  seventh  and  eighth  grades.  I  do  not  believe  in  so 
much  work  being  done  in  grammar,  except  for  those  who  wish  to 
make  a  special  study  of  it.  Let  what  is  done  be  done  more 
thoroughly  and  let  more  reading  be  dona 

I  speak  with  some  hesitancy  on  the  subject  of  marking  vowels. 
I  see  no  reason  why  vowels  should  not  be  marked  for  some  con- 
siderable time  in  the  first  part  of  the  course.  It  would  certainly 
save  time  in  the  fourth  year's  work,  especially,  and  in  the  reading 
of  poetry.  Why  should  not  long  vowels  be  marked  in  Latin,  when 
in  Sanskrit,  a  language  which  is  regarded  as  quite  perfect  in  its 
reprewntation  of  sounds,  long  vowels  are  denominated  by  certain 
distinct  additions  to  the  characters  used  for  short  vowels? 

Mit.  E.  L.  Miller,  of  the  Englewood  Hioh  School,  Chicago: 

It  seems  to  have  been  decreed  by  the  fates  that  the  study  of 
Latin  should  always  ho  hampered  by  some  ridiculous  fad.  Why  this 
should  \>i}  su  is  a  (juetitiou  which  has  puzzled  me  ever  since  the  day  I 
took  mv  tirst  lesson  in  a  Latin  classic  At  last  it  has  been  answered 
to  my  satisfatrtioii  by  Prof.  Kelsey,  who  has  so  ably  shown  us  how 
and  why  tin*  lack  of  real  scholarship  compels  many  of  our  teachers 
to  resort  to  sh«)wy  and  vicious  expetlients  for  the  purpose  of  dazzling 
the  eyes  of  tht»ir  pupils  and  deceiving  the  public.  P^very  four  or 
live  yeiiTs  tL(»  fad  changes;  but  the  teachers  do  not  change;  and  it 
will  U*  found,  u|>ou  invi\stigution,  that  those  who  were  most  illogical 
and  eiithu^^iastic  in  cham[)ioniug  the  old  absurdity  are  loudest  in 
exI>r(»^^siTIt^  their  approval  of  the  new. 

Ti*n  ycrirs  ago  the  favorite  Latin  fad  was  syntax.  Etymology, 
philoMophy,  human  interest  and  literature  had  all  been  forced  into 
the  background  by  it.  In  many  of  our  schools  the  noblest  writings 
of  antifjuity  wore  |)laceti  live  times  a  week  uj>on  the  philological  dis- 
secting ti'ible  and  irreverently  butchereil  by  the  pedant  and  the 
gramniariaij.  Thanks  to  the  misplaceil  enthusiasm  of  the  devotees 
of  syntax,  tho  study  of  Latin  had  l)ecome  a  by- word  for  all  that  is 
imi»:*i'irtirj:l.  n'jiu!>iv»»  and  dry.  Owing  to  the  hostility  thus  excited 
th*'  nia;:azi!i«*s  w(*re  lilh*d  with  articles  in  which  Latin  teachers  and 
Latin  nj»»tho<ls  w»»re  h»»ld  u|)  to  ridicule;  and  the  |K>sition  of  what  is 
probably  th«»  most  useful  study  in  the  school  curriculum  was  for  a 
tini«»  M»riously  thr*»aten«»d.  Opj>ortune  reforms  averted  this  calam- 
ity, but  not  bffnre  irreparable  harm  had  been  wrought  in  the  intel- 
lectual e^piipmeut  of  countlet5s  boys  and  girls,  who  had  been  pre- 
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vented  from  ondertakiDg  the  stndy  of  Latin  bocatiBe  of  the  absurdi- 
ties that  had  crept  into  the  teaching  of  the  sabject 

To-day,  owing  to  a  fresh  fad  which  has  insinuated  itself  into 
the  good  graces  of  many  teachers  throughout  the  country,  we  are 
threatened  with  a  repetition  of  this  disaster.  I  refer  in  general  to 
the  great  and  disproportionate  attention  which  has  of  late  been 
bestowed  u{>on  the  matter  of  quantitative  pronunciation,  and  in  par- 
ticular to  what  is  said  on  this  subject  in  the  rei)ort  of  the  Committee 
of  Ten. 

Among  other  things  we  are  told  by  those  high  in  authority  that 
the  im)x>rtance  of  a  ox)rrect  pronunciation  of  Latin  must  be  empha- 
sized from  the  very  beginning  of  the  study;  that  if  this  be  done 
much  time  will  be  saved  when  the  pupil  comes  to  read  poetry;  that 
in  order  to  do  this  all  long  vowels  must  receive  full  length  in  all 
syllables  ;'>^  that  obstructed  consonants  must  be  pronounced  with  the 
utmost  care  so  as  to  produce  the  pro|H«r  quantitative  effect;  that 
unless  the  projwr  quantitative  effect  l)e  produo«Hi  the  literature  of 
the  language  cannot  be  appreciated;  that  a  final  vowel  must  in 
either  verse  or  prose  be  run  as  a  glide  into  the  next  word,  provided 
that  word  begins  with  a  vowel  or  with  h;  that  correct  pronunciation 
is  im(K>ssible  unless  the  quantity  of  every  syllable  be  known ;  that 
long  and  short  vowels  differ  not  only  in  quantity  but  in  (]uality;  that 
final  m  precinling  an  initial  vowel  or  a  vowel  with  h  should  be  pro- 
nounces as  a  faint  nasal  sound,  the  lips  apj)roaching  the  ordinary  m 
position  but  not  touching;  that,  as  these  facts  are  true,  thoy  ought 
to  be  taught  as  a  matter  of  scientific  accuracy  whether  there  is  any 
other  reason  fur  doing  so  or  not. 

Apropos  of  these  contentions,  I  have  seven  points  to  make. 
First,  the  importance  of  a  correct  pronunciation  of  Latin  or  any 
other  language  is  intinitesimal  as  compared  with  the  importance  of 
its  etymolog}*,  its  syntax,  or  the  appreciation  of  its  literature.  Sec- 
ond, we  cannot  emphasize  the  im()ortance  of  a  ^  correct '  Latin  pro- 
nunciation because  we  do  not  and  cannot  know  what  the  *  correct ' 
pronunciation  was.  Third,  if  we  did  know  what  it  was,  it  would  be 
A  waste  of  time  to  go  into  all  its  details.  Fourth,  quantitative  read- 
ing is  not  needed  to  bring  out  the  beauty  and  power  of  Latin  {irose 
and  verse.  Fifth,  time  is  not  saved  by  teaching  quantity  in  the 
first  year.  Sixth,  there  are  considerations  in  teaching  which  vastly 
outweigh  considerations  of  scientific  accuracy.  Last  and  moat 
important,  the  best  interests  of  Latin  study  demand  that  the  teach- 
ing of  the  subject  be  kept  free  from  fine-spun  and  useless  theories. 

L  Let  us  examine  each  of  these  propositions  somewhat  in 
detail     The  importance  of  a  correct  pronunciation  of  Latin  or  any 

*  For  vxaiiiplf  tin*  teacher  wht)  Huy»<imo,  amart  amnvi.  amatum.  In  tin*  nmtinvr 
of  bin  fnrvfathcm  iutttenU  of  amo-it^  anwwirr,  amn-avi-i^ama-alum,  U  to  bv  rvttarded 
mm  Hllpshiid  and  unnclMUarly. 


38  PROCEEDINGS  OF  THE  SCHOOLMASIERST  CLVB. 

other  language  is  infiniteBimal  as  compared  with  the  importance  of 
its  etymology,  its  syntax  or  the  appreciation  of  its  literature.  The 
study  of  Latin  etymology  deepens  and  enriches  the  pupil's  knowl- 
edge of  his  own  tongue,  teaches  him  something  of  the  principles  of 
comparative  philology,  and  shows  him  the  truth  of  many  valuable 
historical  fact&  The  study  of  Latin  syntax  teaches  him  how  to 
think  and  reason  for  himself  and  makes  clear  to  him  the  whole 
science  of  grammar.  The  study  of  Latin  literature  speaks  for  itself. 
No  such  arguments  can  be  brought  forward  in  favor  of  the  study  of 
the  Roman  pronunciation,  and  the  study  of  Latin  quantity  which 
the  study  of  the  Roman  pronunciation  implies.  The  mastery  of  it 
involves  no  mental  process  save  the  mechanical  exercise  of  the  mem- 
ory.  A  parrot  or  a  crow  can  be  taught  to  say  peto-o  with  as  much 
unction  as  a  college  sophomore.  The  mastery  of  the  arbitrary  facts 
of  quantity  confers  u|.>on  a  person  just  the  sort  of  intellectual  train- 
ing that  would  he  obtained  by  him  if  he  were  to  learn  a  list  of  all 
the  post-offices  in  the  United  States.  If  we  insist  on  teaching  those 
facts  in  the  interests  of  scientilic  accuracy,  the  teachers  of  geography 
may  with  equal  reason  insist  on  teaching  their  pupils  the  location  of 
every  farm  house  and  telegraph  pole  in  existence.  The  fact  that  a 
man  knows  that  the  e  in  ]>eto  is  short  will  not  render  him  more  acute, 
will  not  make  him  wiser  or  better,  will  not  add  one  jot  or  tittle  to 
hw  retinement  or  his  culture. 

II.  My  second  point,  that  we  ought  not  unduly  to  emphasize 
the  importance  of  a  *  correct '  Latin  pronunciation,  because  we  do 
not  and  cannot  know  in  all  details  what  the  *  correct*  pronunciation 
was,  ha.s  loeeu  sufiiciently  discussed  by  Prof.  Kelsey.  There  is  noth- 
ing to  atld  to  his  admirable  remarks  on  the  subject 

III.  My  third  point,  that  if  we  did  know  what  it  was,  it  would 
be  a  waste  of  time  to  go  into  all  its  details,  has  been  already  touched 
u{X)n.  For  us.  teaching  as  we  do  a  language  that  is  never  spoken, 
a  laijf^a^e  the  correct  pronunciation  of  which  is  a  matter  of  doubt, 
the  himplc^t  system  of  pronunciation  is  the  best.  Each  letter  should 
be  given  t»ne  sound  and  only  one.  Previous  to  the  beginning  of  the 
work  in  |x)otry  enough  quantity  should  be  taught  to  enable  the  pupil 
to  arc<»iit  th<»  words  correctly,  and  no  more.  There  are  so  many 
really  imfMirtant  things  which  must  not  be  neglected  that  we  can- 
not afford  time  for  more  than  this. 

We  an*  told  that  if  a  thing  is  worth  doing  at  all,  it  is  worth 
doing  wf'll ;  and  that  it  is  wrong  on  ethical  grounds  not  to  go  into 
this  matter  to  tho  fullest  extent.  To  this  I  reply  that  the  quantita- 
tive syM4*m  of  Latin  [tronunciation.  owing  to  the  enormous  difficul- 
ties of  its  m(t**ter}'  and  the  meagre  results  of  its  attainment,  is  not 
worth  '  doing  *  at  all.  Moreover,  unless  we  pretend  to  teach  a  thing 
which  we  in  reality  are  not  teaching,  no  ethical  principle  is  endan- 
gered.    If  we  frankly  admit  that  we  are  teaching  a  system  of  pro- 
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nnnciation  designed  only  for  the  praotical  bosinees  of  the  olass 
room,  being  careful  not  to  carry  the  idea  that  we  are  teaching  the 
'  Roman '  method,  I  cannot  see  that  we  are  violating  any  moral  law. 
I  do  feel  very  keenly,  however,  that  when  we  force  some  poor  boy, 
who  is  struggling  hard  to  snatch  another  year  or  two  of  schooling 
from  the  grim  demands  of  poverty,  to  waste  his  time  feeding  upon 
such  wretched  intellectual  straw  as  Latin  quantity,  we  are  violating 
some  very  weighty  moral  laws. 

IV.  Quantitative  reading  ia  not  needc^d  to  bring  out  the 
beauty  or  power  of  Latin  prose  or  verse.  If  it  were,  we  should  be 
forced  to  conclude  that  all  the  men  who,  previous  to  the  beginning 
of  the  movement  toward  its  introduction,  have  expressed  their  ad- 
miration of  Vergil's  wonderful  verse  have  been  deceived  into  be- 
lieving that  it  pleased  them  or  have  failed  to  tell  the  truth  about  the 
impression  it  produccKl  upon  them.  Either  charge,  I  fancy,  would 
be  moderately  difficult  to  prove  against  Edmund  Sponsor,  or  Samuel 
Johnson,  or  Thomas  Bahington  Macaulay.  It  is  hard  to  believe 
that  the  man  who  wrote  Paradise  Lost  had  no  appreciation  of  the 
power  and  beauty  of  the  Aenoid;  tliat  Dryden  was  talking  merely 
for  effect  when,  referring  to  Vergil's  verse,  he  exclaimed,  "Good 
heavens!  how  the  plain  sense  is  raised  by  the  beauty  of  the 
wonls";  that  Scaliger  was  uttering  vox  et  prneterea  nihil  when  he 
spoke  of  the  incomparable  delicacy  of  the  numbers  and  harmony  of 
Vergil's  versilication;  or  that  Tounysou,  who  wept  over  the  tale  of 
the  fall  of  Troy,  and  loved  to  call  itn  author  Mear  old  Vergil,'  was 
merely  shamming.  If  it  he  true  that  we  cannot  appreciate  the 
majesty  and  power  of  Vi^rgil's  verse  without  the  quantitative  pro- 
nunciation, why  did  Coleridge,  who  hold  Vergil  in  contempt,  speak 
of  his  numl>ors  and  his  versilication  with  respect  ?  There  is  cer- 
tainly no  evidence  to  show  that  tht^o  men  ever  heard  of  the  Com- 
mittee of  Ten  or  the  quantitative  f)ronunciation. 

A  considerable  degree  of  appreciation  has  l)een  bestowed  on 
Shakspere  during  the  present  century ;  at  least  the  present  century 
has  flattered  itself  that  such  is  the  case.  Yet  nolxxly  now  pro- 
nounces Shakspere's  words  as  his  contemporaries  pronounced  them. 
Can  it  be  that  we  have  utterly  failed  to  appreciate  Shakspere's 
genius  because  of  our  failure  to  retain  the  Elizabethan  pronuncia- 
tion? Is  it  possible  that  the  subdued  and  elegant  reading  of  Henry 
Irving  and  the  heroic  declamation  of  John  McCullough  and  the 
lordly  elocution  of  Edwin  Booth  have  alike  fuile<i  to  interpret  the 
great  bard,  because,  instead  of  saying,  as  Burbage  did, 

"A  baste,  that  wants  disooorse  of  rayson," 
they  have  modernized  it  into 

"A  beast,  that  wants  discourse  of  reason?** 

It  is  certainly  not  judicious  to  insist  upon  the  necessity  of 
resurrecting  a  Latin  pronunciation  2,000  years  old,  when  we  pay  no 
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attention  to  an  English  pronunciation  not  one- tenth  as  ancient  As 
a  matter  of  fact,  effective  reading  does  not  depend  on  the  physical 
soTind  of  the  letters,  but  on  the  feeling  and  intelligence  put  into 
their  interpretation  by  the  reader. 

V.  We  oome  now  to  the  proposition  that  if  quantity  be  taught 
in  the  first  instead  of  the  fourth  year  much  time  will  be  saved. 
Leaving  out  of  consideration  the  fact  that  the  work  of  the  first 
year  which  is  already  of  necessity  a  hard  grind  will  be  rendered 
still  more  distasteful  by  the  infliction  of  this  work  in  quantity,  we 
are  confronted  by  the  additional  fact  that  of  every  ten  pupils  who 
take  beginning  Latin  not  more  than  three  ever  read  a  line  of  Latin 
poetr}'.  Now,  as  the  only  reason  for  learning  quantity  is  to  enable 
the  pupil  to  read  verse,  the  time  spent  by  seven  of  these  pupils  in 
learning  quantity  is  utterly  wasted.  Even  if  such  a  consideration 
had  no  weight  I  am  not  all  ready  to  admit  that  this  plan  would  save 
time.  In  the  first  place  it  is  worse  than  useless  to  teach  a  thing  be- 
fore it  is  needed.  To  teach  quantity  in  1804  that  will  not  be 
needeil  until  1807  is  much  like  buying  eggs  in  January  that  wiU 
not  be  ufHKled  until  Decern l)er;  one  will  be  about  as  fresh  and  ser- 
viceable as  the  other  when  the  time  to  use  it  comes.  In  the  second 
place,  to  assert  that  a  boy  of  14  will  learn  anything  more  quickly 
than  a  bo}'  of  IS  is  absurd.  To  do  so  is  practically  to  assert  that 
the  four  years  in  the  High  School  not  only  do  not  sharpen  a  boy's 
wits  but  actually  cause  them  to  grow  dull ;  which  is  quite  preposter- 
ous, l)ecause  it  is  impossible  that  most  of  the  boys  who  come  to  us 
should  grow  any  duller  than  they  are  when  they  enter  the  high 
school.  If  it  be  really  true  that  quantity  or  anything  else  can  be 
taught  in  less  time  to  a  freshman  than  to  a  senior  we  are  all  making 
some  egregious  blunders.  Hereafter  we  must  be  careful  to  give  our 
classes  in  Cicero  shorter  lessons  than  our  classes  in  Caesar  and  our 
classes  in  Vergil  shorter  lessons  than  our  classes  in  Cicero.  We 
must  l)egin  in  September  with  very  long  lessons  and  gradually 
shorten  them  so  as  to  keep  pace  with  the  constantly  decreasing  abil- 
ity of  our  classes  to  learn.  And,  after  the  boys  and  girls  have  gone 
mway  to  college  we  may  expect  to  learn  that  they,  like  many  of 
their  predecessors,  are  passing  their  time  in  ease  and  sloth,  not,  like 
those  predecessors,  because  they  are  simply  and  honestly  lazy,  but 
because  they  have  been  educated  until  they  have  lost  all  ability  to 
perform  intellectual  labor. 

As  a  matter  of  fact  it  is  not  at  all  difficult  to  teach  a  class  that 
has  never  heard  of  quantity  to  scan  Vergil  in  a  very  few  lessons. 
No  rote  work  in  the  memorizing  of  rules  is  necessary. 

After  the  structure  of  the  hexameter  has  been  explained 
through  the  medium  of  some  English  verses  like  Coleridge's  lines 
an  the  Homeric  hexameter  : 

**  Stn^nirlj  It  lN'*n  UH  aIodc  on  IN  Hwellliig  and  llmltlea*  billows, 
NothlDS  befurv  *nd  notbinK  behind  but  the  ukj  and  ocean." 
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the  first  line  of  the  Aeneid  may  be  written  on  the  board  by  the 
teacher.  He  will  then  proceed  to  explain  how  the  quantity  of  each 
syllable  in  the  line  may  be  determined.  As  soon  as  the  reason  for 
the  quantity  of  a  syllable  is  developtnl,  he  will  write  underneath  the 
line  the  workin^y  rule  by  means  of  which  it  is  known.  After  a  few 
lines  have  been  treated  in  this  way  the  board  will  look  somewhat 
like  this : 

3  7         4       10  II 


Arma  vi  |  rumque  ca  |  no,  Tro  j  iae  qui  !  primus  ab  |  oris.* 

1.  The  first  syllable  in  a  hexameter  is  always  long. 

2.  ^Vhen  a  vowel  is  followed  by  two  or  more  consonants  the 
syllable  is  long. 

3.  Final  a  is  short,  except  in  ablatives  and  imperative& 

4.  One  short  syllable  never  stands  alone. 

5.  Que  is  short.     The  *'u"  is  a  parasite  of  the  **Q/'  and  "ue" 
is  not  a  diphthong. 

G.  Final  o  is  long. 

7.  Three  short  syllables  never  stand  together. 

8.  A  vowell  followed  by  the  consonant  1  is  long. 

9.  Diphthongs  are  long. 

10.  Two  long  syllables  imply  the  presence  of  a  third. 

11.  Feet  5  and  6  are  alwavs  scauneil  — -I  —  — 

II 

. A . 


1     4     11        9  4  «  13   II  •-•  4 

Itali  I  am,  fa  |  to  profu  |  gus.  La  |  vinaque  |  venit 

12.  A  vowel  followed  bv  another  vowel  is  short 

13.  When,  by  assuming  that  certain  syllables  are  long  or  short, 
you  can  make  tlie  line  scan  correctly,  do  so.  In  order  to  verify  re- 
sults in  such  cases  it  is  well,  of  course,  to  consult  the  vocabulary  or 
the  dictionary. 

7  10  M  II 

A 


14     1  2  14        2  U      2        -i  3         3  ' 

Litora,  |  mult(um)  il  |  1  (e)  et  ter  |  ris  iac  |  tatas  et  |  alto 

14.  When  a  word  ending  in  a  vowel  or  a  vowel  followed  by  m 
precedes  a  word  beginning  with  a  vowel  or  with  /i,  the  vowel 
with  m  or  the  final  vowel  is  dropped  (elided). 

15.  Is  in  the  dative  and  ablative  plural  is  long. 

n 


1      11    IS  1  •  t  II     II  2  4      /■ 

Vi  Bupe  t  rum  sae  |  vae  memo  j  rem,  Ju  |  nonis  ob  |  iram 


*  EicepUoD*  are  treated  m  they  arlav.    It  U  lieift  not  to  antlclpmte  theiu. 
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ft  11 

31  4  II      33  •3  3  3  / * N 

Malta  quo  |  qa(e)  et  bel  |  lo  pas  |  sns,  dam  |  oonderet  |  nrbem 

1  11 

2        2  3  5         4         3  4    13      6  13    IS  / * N 

Infer  |  retqne  de  |  os  Lati  |  o,  genus  |  onde  La  |  tinum 

17  11 


14  1«ft4  73  14        39  t  ^ 

Alba  I  niqne  pa  |  tres,  at  |  qa(e)  altae  |  moenia  Bomae. 

10.  Final  t  is  long. 

17.  If  a  mute  or  liquid  with  1  or  r  follows  a  vowel  the  quantity 
of  the  f-jllable  in  which  the  vowel  stands  is  common.  Thus  if  we 
say  pat-res  the  first  syllable  is  long;  if  we  say  pa-tree,  it  is  short. 
As  each  rule  is  developed,  the  learner  will  write  it  with  its  num- 
ber in  his  note-booL  After  a  few  lines  have  been  treated  in  this 
way  by  the  teacher,  the  pupil  may  be  set  to  work  analyzing  other 
lines  for  himself  His  work  will  be  simplified  if  he  will  at  this 
point  review  his  conjugations  and  declensions,  learning  the  quantities 
of  the  terminations.  By  the  time  the  class  has  analyzed  150  lines 
they  will  have  a  thorough  knowledge  of  the  mechanical  structure  of 
the  verse.  After  that  the  work  in  scansion  should  consist  of  reading, 
and  the  utmost  effort  should  be  made  to  get  the  pupil  to  read  as  if 
the  verse  meant  something.  In  my  opinion  there  are  two  great  ad- 
vantages in  this  method  of  teaching  scansion.  In  the  first  place  it 
saves  time.  In  the  second  place  it  exercises  the  reasoning  faculties, 
while  the  process  ordinarily  employed  and  the  process  suggested  by 
the  re|x>rt  of  the  Committee  of  Ten  are  both  purely  mechanical. 

VL  There  are  con.sideratious  in  teaching  which  vastly  out- 
weigh considerations  of  scientific  accuracy.  The  fact  that  a  thing 
is  true  is  no  conclnsive  proof  that  it  should  be  taught  The  capacity 
of  the  human  mind  is  limiteii  The  time  at  our  disposal  is  terribly 
short.  We  cannot  teach  everything.  It  is  our  solemn  duty  to  teach 
only  those  things  which  have  a  diHtinct  educational  value.  If  we 
confine  ourselves  to  matters  the  teaching  of  which  can  be  fully  jus- 
tified from  ever}'  point  of  view,  we  cannot  hope  to  give  instruction 
in  a  hundreiUh  part  of  the  things  that  it  woald  be  well  for  our 
pupils  to  know.  We  must  not  look  at  these  matters  as  Latin  teach- 
ers or  science  teachers  or  English  teachers,  but  as  human  beings. 
We  must  remember  that  it  is  not  our  business  to  make  Latin  teachers 
or  scientific  experts  or  |X)ets  and  orators,  but  to  train  men  and  women. 
Let  us  l>e  broad  and  liberal.  I  have  been  in  a  class  of  fifty  college 
80phomore»i  of  whom  a  very  large  percentage  would  have  regarded 
a  misplaced  iota  subHcript  or  a  false  quantity  with  horror;  and  yet 
not  one  of  that  class  ooiild  tell  how  many  lines  there  are  in  a  sonnet. 
I  have  seen  college  seniors  who  could  not  write  ten  pages  of  fools- 
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cap  without  misspelling  words  and  misplacing  marks  of  ponctna- 
tion.  As  long  as  snch  abominations  as  these  exist,  we  had  better 
not  be  too  particular  about  making  freshmen  in  the  high  school  pro- 
nounce the  final  m  preceding  an  initial  vowel  or  a  vowel  with  h  as  a 
faint  nasaL 

VIL  The  best  interests  of  Latin  study  demand  that  the  teach- 
ing of  the  subject  be  kept  free  from  fine  spun  and  useless  theories. 
As  a  class,  I  believe  we  try  to  teach  too  many  things.  Our  motto 
should  be  Non  multa,  sed  multum.  If  we  insist  too  much  upon  the 
minutisB  of  the  subject  our  students  will  lose  sight  of  its  vital  prin- 
ciples. In  their  efforts  to  remember  the  quantity  of  the  e  in  peto 
they  will  forget  that  a  verb  of  saying  is  not  followed  by  the  sub- 
junctive. If  we  would  teach  less  we  would  teach  more.  It  is  easy 
to  learn  and  remember  a  few  rules.  If  those  rules  are  repeated  and 
driven  home  day  by  day  and  week  by  week  they  become  at  last  an 
integral  part  of  the  very  being  of  the  learner.  If,  however,  the 
teacher,  instead  of  repeating  the  great  cardinal  principles  of  a  sub- 
ject until  they  have  been  mastered  as  I  have  described,  compels  his 
pupils  every  day  to  learn  a  m&ss  of  fresh  detail — the  result  invaria- 
bly is  that  the  pupil  learns  nothing  in  such  a  way  that  he  really 
knows  it  At  present  too  many  of  our  graduates  remind  one  of 
Macaulay's  felicitous  characterization  of  Lord  Brougham — they  half 
know  everything  from  the  cedar  to  the  hyssop.  A  better  ideal  would 
be  that  they  should  know  a  few  things  perfectly,  and  know  where  to 
find  information  about  the  rest.  Then  we  should  not  need  to  fear 
as  we  do  now  that  some  successful  business  man  would  aim  at  us  an 
arrow  tipped  with  a  wing  from  our  own  plumage,  by  pointing  deri- 
sively at  the  results  we  obtain,  and  quoting  with  only  too  much 
truth  the  one  hexameter  which  still  clings,  as  a  lonely  and  mournful 
reminder  of  unprofitable  hours  and  wasted  opportunities,  in  a 
memors'  burdened  with  the  quotations  of  March  wheat  and  Standard 
Oil:—' 

Parturiunt  montes,  nascetur  ridiculus  mus. 

Mb.  A.  F.  NiQHTiNOALE,  Sup't.  of  High  Schools,  Chicago  : 

I  am  a  little  at  variance  with  the  position  taken  in  regard  to 
the  marking  of  long  vowel)^  in  Latin  text-books.  It  is  claimed  that 
vowels  should  be  marked  during  the  first  part  of  the  work,  and  if 
the  work  is  done  properly,  the  pupil  will  find  little  difficulty  there- 
after. '  Aye,  there's  the  rub.'  This  '  if '  is  the  greatest  obstacle 
that  we  meet  with.  I  have  been  more  discouraged  in  Chicago  in 
my  efforts  to  induce  teachers  to  be  watchful  of  quantity  during  the 
first  year's  work  than  I  have  been  in  any  other  phase  of  the  subject. 
There  is  not  so  much  difiiculty  with  the  vowels  in  the  penult  and 
antepenult  as  with  other  vowels.  Often  the  teacher's  knowledge  is 
deficient ;  in  fact,  it  is  quite  impossible  to  find  college  graduates  who 
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are  willing  to  focus  their  life  work  upon  first  year  Latin.  All  good 
teachers  of  Latin  are  anxious  to  teach  Cicero,  or  Ovid,  or  Virgil,  and 
we  are  compelled  to  place  young  pupils  at  the  most  important  per- 
iod of  their  Latin  study  in  the  hands  of  those  largely  inexperienced 
and  oft*-n  incompetent  In  my  twenty-five  years'  experience  in 
teaching  Latin,  I  always  had  a  beginning  class,  and  I  am  not  sure 
but  that  in  all  onr  large  schools  every  Latin  teacher  should  have  a 
class  of  l)«»ginnors.  Those  who  confine  themselves  to  first  year's 
work  may  }>ossible  fail  to  secure  a  comprehensive  idea  of  the  sequ- 
ence of  their  instruction,  but  those  who  teach  only  Cicero  and  Ver- 
gil, liko  our  friend,  Mr.  Miller,  are  never  satisfied  with  the  prepara- 
tion tlint  their  pupils  bring  to  them. 

Although  marki'J  vowels  may  soon  be  'relegated  to  the  limbo 
of  discardiHl  absurditi«^,'  I  am  inclinid  to  believe  in  their  efficiency. 
There  is  disciplirio  in  accuracy.  Slipshod  reading,  whether  in 
Engli^li  or  Latin,  carelessness  in  pronunciation,  indistinct  articula- 
tion ftr««  indicative  of  incomplete  training.  We  should  l)e  as  critical 
in  resj>«H-i  to  the  Latin  reading  of  pupils  at  the  age  of  fifteen  as  we 
are  with  their  English  r^^ading  at  the  ago  of  nine  or  ten.  If  we 
Gould  oiilv  go  back  in  our  Latin  pronunciation  to  our  grand  old 
mother  tongue,  all  this  wrangle  concerning  marked  long  vowels,  and 
quantitativ«»  T>ronunciation  would  cease  forever. 

I  npi»n«ciatp  all  that  has  been  said  concerning  the  need  and  im- 
portance of  professional  training.  The  lack  of  it  is  the  bane  of  our 
teacht*r^  t4)-day,  and  I  see  little  opportunity  for  improvement  so  long 
as— tell  ii  not  in  (Jath — so  long  as  college  presidents  and  prof essors 
give  testimonials  to  all  their  graduates  who  apply  to  them.  We  do 
not  care  to  know  whether  a  student  has  b<H>n  *faithful  in  his  appli- 
cation,* 'diliijent,'  'painstaking.'  'conscientious,'  'successful  in 
flcholastir*  attainments';  he  mav  Ix)  all  these  and  vet  be  a  fiat  failure 
as  a  teacher.  What  we  want  to  know  is  whether  these  professors, 
who  for  four  yt*arN  more  or  less,  have  studied  his  character,  noted 
bis  habits  of  thought,  his  manners,  his  dress,  his  physiognomy,  are 
conviiiCfHl  that  he  is  furnished  with  the  equipment  of  the  character- 
buiKhnt^^  soul -inspiring  teacher.  It  is  not  conscience,  it  is  the  lack 
of  coiiHcienc**  th:it  'doth  make  cowards  of  us  all.' 

I  am  heartily  in  sympathy  with  the  issuing  of  a  Classical 
Jonmal.  provided  it  can  be  made  intensely,  practical,  of  high  liter- 
ary merit,  and  largely  for  the  benefit  of  secondary  schools.  I  also 
bail  with  di*li;:!it  the  l>eginning  of  a  movement  that  shall  bring 
about  a  six  |»«*ar*<'  course  of  study  in  our  high  schools.  It  is  a  move 
in  the  right  dinvtion,  and  one  which  will  lead  to  a  broader  culture. 

PRIKCIPAL    F.    I).    SlIEKMAX,    OF    TUB    BaV    CiTT    HiQH    ScHOOL. 

One  reason  for  the  unsatisfactory  character  of  our  Latin  teach- 
ing  lies  in  the  fact  that  teachers  feel  hampered  and  restrained  by  the 
University  requirements. 
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Pbof.  B.  L.  D'Oooe,  of  the  State  Normal  School,  Ypsilanti: 

I  do  not  believe  in  making  a  hobby  of  this  matter  of  prouiincia- 
tion  though  it,  too,  has  a  disci  pi  inai*}*  value. 

How  much  preparatory  Latin  have  we,  who  arc  teachers  of 
Ciesar,  Cicero,  or  Verj^l,  read?  Have  we  read  more  than  four 
books  of  Cfesar?  If  not,  let  us  at  once  read  all  the  Commentaries, 
and  the  Civil  War  as  woll.  How  as  to  Cicero  and  Vergil !  Let  us 
begin  to-morrow  to  make  up  our  deficiency  in  this  respects 

With  regard  to  lack  of  time  for  advanced  work,  I  think  we  all 
have  a  right  to  claim  time  enough  to  do  what  we  ought  in  this  line. 
We  are  not  slaves.  If  we  give  a  fair  amount  of  time  to  our  regular 
school  work,  if  we  give  it  eight  or  ten  hours  a  day  no  School  lioard 
has  a  right  to  say  to  us,  *Yon  must  givc>  us  all  your  time.'  I  think 
any  Board,  made  up,  as  they  ll^:ually  an»,  01  common  sense,  prac- 
tical busiuiwi  men,  would  sec  the  matter  in  this  light,  if  it  were 
fairly  presented  to  them. 

After  the  morning  session  a  meeting  of  the  classical  teachers 
was  held  to  arrange  for  a  Latin  and  Greek  conference  in  the  spring 
vacation  of  1805,  and  to  consider  the  advisability  of  founding  a 
quarterly  review  devoted  to  the  interests  of  Latin  and  Gn>ek  in  the 
secondary  schools.  The  conference  will  i)robably  last  two  days. 
Papers  on  .the  following  subjects  have  already  beon  promised: 

**The  I'ses  of  ;>;•»/*  in  Xeno]»li(m:"  *'The  rw//i -constructions  in  <\t- 
sar's  (iHllio  War;"  "  The  Sources  of  our  Knowledj^e  of  the  Trouuncia- 
tion  of  Latin: "  •'  Tlie  Inthience  of  Verjfil  on  the  I^ilerature  of  the  ^lid- 
dle  Ages;*'  "The  Latiiiilv  of  the  Vulpate  as  Illustrating  the  Colloquial 
Latin  of  the  Time." 

Other  papers  will  be  arranged  for.  To  facilitate  the  work  of  the 
conference,  the  following  committees  Lave  lu-en  ajuxnuted: 

1.  Committee  on  Arrangeuiftnls— Principal  J.  (i.  Pattengill,  Ann 
Arbor  High  JSchool;  Superintendent  Ti»wusenci,  Marshall;  Trofessor 
Kelspy. 

2.  Committee  on  Ilijih  Sdiool  Classical  Library-  Superintendent 
W.  II.  Honey.  Flint;  Pn»fessor  II.  L.  I )'()ngt».Stat«' Normal S'honl;  I'rin- 
cipal  Sherman,  IJuv  Citv  High  Sclmol;  I'rincinal  Warriner,  Battle  Creek 
High  Si'hool. 

'A.  Committee  on  Illustrative  Material  f(»r  <  lassical  Tench ing— Pro- 
fessor Kelsey;  Professor  Martin  L.  I)*Ongc;  Siiiwrintemlent  Thompsini, 
daginaw;  Princijml  (Garwood,  Marshall  High  School;  Miss  Miner,  De- 
troit High  Schonl. 

4.  (Nmnnittee  on  I*ul»lication—Pn»fessor  Kel.sey,  Professors  A.  H. 
Pattensrill.  liolf*-  and  Drake;  Principal  .1.  (I.  Patttngill.  Ann  .\rbor 
High  ScIitJol;  Princinal  IJIiss.  Detroit  High  Scln)oi;  l*rincij)al  llartwell, 
Kalamazoo  High  Sclii»ol;  Mr.  .1.  H.  Harris.  On-liard  Lake  .Military  Aca- 
demy; Mr.  K.  L.  Miller.  Knglowood  High  School.  Chicago;  Mr'.  K.  C. 
Pierce,  Saginaw  High  Si'hool. 

TUIRD  SESSION — PISCISSIUN  t)F    THE    REl-URT    OF    THE    r<iMMITTEE    OF    TE^t 

The  discussion  was  opened  by  Prof.  Hinsdale,  of  the  Univer- 
sity, who  spoke  upon  the  re|X)rt  as  a  whole. 
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Pbof.  Hinsdale:  [Abstract]*  The  work  of  the  Committee  in 
or^nizin^  the  conferouces  and  in  digesting  and  organizing  their 
TiewB  and  recommendations  is  worthy  of  all  praise.  How  frnitful 
its  own  positive  recommendations  will  be,  time  only  can  tell.  Their 
api>earance  has  elicited  a  chorus  of  applause,  not  unmixed,  however, 
with  notes  of  criticism  and  dissent.  Such  of  the  Committee's  views 
as  seem  to  require  the  fullest  examination  will  be  particularized: 

1.  The  Committee  appears  to  have  assumed  that  the  choice  of 
studies  in  secondary  schools,  and  indc^  in  all  general  education,  is 
measurably  indifToront.  Everything  depends  in  its  view  upon  the 
teacher,  the  method,  and  the  time,  and  nothing  u[)on  the  subject 
The  committee  has  accepted  what  Roin  calls  ''the  fiction  of  formal 
discipline"  in  its  most  oxaggerato<l  form.  It  is  discouraging  to 
find  it  lapsing  into  this  bit  of  scholasticism,  just  as  the  educators  of 
the  country  are  beginning  to  emancipate  themselves  from  the  old 
dogma  of  a  uuiviTsul  or  formal  discipline. 

2.  The  Committee  has  elaborated  four  high  school  pro- 
gramni«»s.  Such  <jiiestious  as  these  present  themselves  at  once. 
Shall  spvt*n  or  ten  |>erioiis  l>e  given  to  history  in  the  classical  course; 
or  shall  wo.  as  ono  critic  has  siiggesteil,  <liop  formal  history  alto- 
getluT  from  thi^  course,  and  teach  C:esar,  Cicero,  and  Vergil,  Xeno- 
phon  anil  Homer,  so  as  to  confer  all  the  historical  knowledge  that 
the  course  calls  for^  Shall  physics  Ih^  put  in  the  stHiondhigh  school 
year^  If  the  subject  is  to  lw»  taught  in  that  year  can  it  l>e  made  to 
answer  the  ju^^t  demands  of  admis^<ion  to  college?  Shall  four  per- 
iods a  week  b<»  givi»n  to  lending  subjects  as  a  rule  or  shall  the  old 
practieeof  ?i  iM*ri»Ml  a  day  for  such  subjects  Im^  adhered  to?  In 
behalf  of  the  n**w  recommendation  a  divernificnl  programme  may  be 
pleadiil:  in  behalf  of  the  old  rule,  concentration  of  study.  In  the 
thn***  lion  <'la'«?'ical  courses,  hhall  we  distribute  a  total  of  IS  periods 
among  S  4liirer«»nt  sci<.nce<,  with  a  maximum  of  three  perioils  a  week 
for  a  yi»ar  and  a  inininiuin  of  three  periods  a  week  for  a  half  year; 
or  >h:t'.l  the  wnrk  b«»  more  concentrated  with  suitable  options? 

:'.  Th»*  total  amount  of  w*ik  that  the  programmes  call  for  is 
20  pi'rio«li  of  Jo  minute.-^  each  a  w»'ek.  This  assignment  is  accom- 
panitMl  liy  two  4|naliiications  namely,  that  at  least  tive  of  the  20 
I)erio«K  •»hall  U»  ;rivMn  to  unprepari'd  work,  and  that  lalx)ratory  sub- 
j^H'ts  *•!],, ..ii,!  havf  ilitubh*  ])eri<KK  whenever  that  prolongation  is  |)os- 
hibh*.  I*.»--iMv  M»m»»  teachers  will  be  unable  to  <liscover  where  five 
{MTio^lr*  «  f  uiipripannl  work  can  Ix^  advantageously  given.  Which 
of  the  -ul'j»i't*»  will  l>«'ar  it  ^ 

Thn  «iniMi«»n  is  wh«»lher  the  amount  of  work  that  these  pro- 
gramni**'-  rail  for  <*Hn  b»»  nl)tained  from  the  secondary  schools  of  the 
countrv.  It  i^  \v**ll  known  that  Ixjvs  in  the  sc»coudarv  schools  of 
Germany  i.nd  Trance  «lo  <juit«»  as  much  work  as  is  hen»  calleil  for. 

•Tn»-  jjajH-r  »:•.•>  I'  .'  i;*l»i«l  til  Ww  riii\cr'«lty  K«-i*i»ril  for  Ai>rll. 
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It  is  also  well  known  that  boys  trained  in  the  schools  of  those  conn- 
tries,  at  the  age  of  eighteen,  are  two  or  three  years  ahead  of  onr 
boys  of  the  same  age.  The  question  is  whether  such  a  regimen  as 
that  found  in  a  German  gymnasium  can  be  generally  established 
and  maintained  in  our  high  schools  and  academies  under  existing 
social  conditions.  Is  not  life  here  too  intense,  too  nervous,  and  are 
not  boys  and  girls  introduced  to  these  excitements  at  too  early  an 
age  to  permit  their  emulating  in  study  the  boys  of  France  and  Ger- 
many ?  Is  not  the  standard  of  education  among  us  too  low,  and  are 
not  our  secondary  school  pupils  too  early  touched  by  the  intensely 
practical  spirit  of  American  life?  In  respect  to  the  amount  of  work 
that  is  prescribed,  the  Committee  of  Ten  ap})ear8  to  me  to  have 
taken  council  of  hoi)e  rather  than  of  experience.  All  in  all,  I  incline 
to  the  opinion  that  the  Committoo  ba.s  done  its  l>ost  work  in  organ- 
izing the  confoiencos  and  in  discussing  thoir  reports,  and  not  in 
providing  practical  working  programmes  for  the  schools.  Perhaps, 
however,  its  most  valuable  HervicA*  will  prove  to  be  its  lifting  the 
whole  subject  of  secondary  education  up  into  the  clear  light  of 
public  knowledge. 

PuEsinENT  BooN'E,  OF  THE  Normal: 

I  join  in  this  discussion  with  genuine  plea  ure,  partly  because  I 
am  much  interested  in  the  snbj«»ct,  and  partly  l>ecause  it  indicates 
the  great  change  that  has  taken  place  in  educational  matters  during 
the  last  fifteen  or  twenty  years.  I  have  fi»w  criticisms  to  make  on 
the  report,  and  if  I  had  many,  I  do  not  think  I  should  make  them 
here.  The  re|K)rt  has  already  been  somewhat  severely  criticized. 
Perhaps  the  critics  have  acttvl  on  the  assumption  that  this  was 
something  tinnl.  I  take  gr«vit  plna>nre  in  saying  that  nothing  was 
farther  from  the  thought  of  th*»  uiombors  of  the  committee;  it  is  all 
tentative,  suggestive. 

One  \x)iiit  is  the  idea  of  continuity  of  work.  I  am  persuaded 
the  Committee  did  not  mean  to  sav-  althou*jh  it  mij'ht  be  so 
inferred  from  the  words  of  Dr.  Hinsdalo-that  one  subject  is  as 
good  as  another  for  purposes  of  ili<ciplin<\  but  that  any  one  phase 
of  a  given  subject  if  pursued  continuously  for  four,  livt»,  six,  seven 
years,  is  as  etilcieut  in  its  way  as  another,  i)rovidiHl  it  be  tau^rht  in 
the  same  thorou«rh  contium)Us  wav.  One  weakness  of  the  old 
courses  of  study  lay  in  the  att«Mnpt  to  do  a  little  of  everything.  It 
seems  to  me  that  one  blunder  lias  be«»n  made  in  n»coui mending,  in 
addition  to  what  is  now  taken,  that  one  otbor  foreign  language  l)e 
introiluced  in  the  early  yt«ars  of  tin*  high  school  and  later  years  of 
the  elementar}'  course.  It  is  not  the  number  of  languages  that  is 
valuable,  but  the  continuity  of  tin*  work  done  in  th<Mn.  Learning 
does  not  consi.st  in  the  multiplicity  of  things  known;  it  do«*s  consist 
in  the  consecutive  deliberat<»ly  planned  bits  of  infonnation. 

History:  The  continuity  of  work  in  this  branch  is  much  broken. 


48  PROCEEDINGS  OF  THE  SCHOOLMASTERS'  CLX)t>. 

In  all  coursefl  but  the  English,  no  history  is  fj^ven  in  the  second 
high  school  ypar;  in  the  classical  course  none  is  fifiven  in  the  third 
year;  and  not  much  in  the  Latin -Scientific — about  two  hours,  if  I 
reuieiul)er  rightly — and  the  work  is  again  taken  up  in  the  fourth 
year.  I  question  very  much  the  advantage  of  work  in  history  which 
is  pursuecl  in  this  disconnected  way.  The  idea  of  continuity  should 
be  carrie<i  out  in  this  branch,  as  well  as  in  language  or  mathematics. 
In  the  Latin  and  Latin-Scientific  courses  history  may  be  taken 
instead  of  mathomaticH.  That  seems  to  me  to  be  a  great  distortion. 
One  phase  of  history  may  be  linked  with  another  phase,  one  lan- 
gUHCTH  may  be  linked  with  another,  one  science  may  be  linked  with 
another,  or  one  form  of  mathematics  linked  with  another  form,  but 
the  sLiino  kind  of  culture  can  not  bn  gained  from  mathematics  as 
can  be  gained  from  history.  In  allowing  history  to  be  dropped  out 
in  tLt'  fourch  year  nothing  like  it  is  put  in  its  place  and  the  benefit 
of  continuous  historical  study  is  lost.  In  the  classical  and  Latin 
oour4<**4  alniut  57  por  c«*ut.  of  language  in  given.  If  language  were 
taught  in  the  s*»con«lary  schools  as  it  may  be  and  is  caught  in  uni- 
versitit's  the  same  kind  of  culture  would  l)e  obtained  as  is  ordinarily 
obtaiut*il  from  the  stuily  of  history;  but  I  qut>stion  whether  that  eflS- 
cinnt  training  which  miikes  the  study  of  the  languages  a  cultivation 
of  th«*  historical  instincrs  \^  giviMi  in  our  high  schools.  If  the  lan- 
guages an*  s<)  taught  wt»  can  afford  to  leave  out  history  in  the  fourth 
vi»ar.  but  not  otherwise. 

m 

Cifograj»hy :  I  wish  the  sj>irit  of  the  conference  could  have  been 
l>««it«*r  earritHi  out  in  the  n»pyrt  on  this  subject.  With  the  exception 
of  hi-'ii>ry,  1  know  of  nothing  moro  fruitful  in  the  enlargement  of 
view  of  ehildren  i'l  the  eh»nientiirv  schools,  or  anywhere  below  the 
uiiivHrsity.  than  giMi^raphy.  Yet  the  amount  of  time  given  to  this 
fiubjt'^t  i-.  very  >!iiail  ind<'ed. 

Tiie  I'.nmijlttre  v.'.Te  of  th'»  oj^'nion  that  physics,  chemistry  and 
astronomy  •^lioiiM  not  l»e  tau^-lit,  diffrivntly  t  >.  those  who  go  to  col- 
l»-r,.  :ir..l  thn^o  who  do  in  it.  Pr(*^i^lent  Kiiot  in  hih  summary  makes 
the  '••;.'H'!n»'i;t  that  the  thontrht  of  thisConference  was  more  strongly 
f*x».rt  --;.  d  i'miti  thj.i  of  th»*  oiIht CoiiferiTioes  touchint^that  matter — 
that  !'..••  iii'-tnirtii/n  throughout  th«»  high  school  should  be  given 
witii'MH  fi'ft  r.'i.t'i*  \o  wlii'iiitT  the  h.>v  w;i'  .'oln^r  to  colle^'o  or  not. 
I  b«Mii*v»»  i'l  til  at.  ThroULjhou'i  t»i«»  Classical  and  Lai  in  courses,  for 
fxaTii ?■!•'.  il:**  thon'/ht  is  constantly  prfx-nt  that  the  ))ov  mtist  have 
cerMii'i  Work  li.vit?!-**'  h.'  will  !i"».tl  it  ju  college.  This  I  think  is 
Ills' 'r!"  Tint  I'.  Til**  -  »rt  nf  i«il-i(»;.:iiiii  bi-t  fnr  the  lu>y  who  drops  out 
Kil  I !.  -  1  a:  tL<'  a^»*  ^f  1^  i;,  th»'  be^t  for  the  lM)y  who  goes  to  college. 
It  i-  ::.;f  !.*•  m-.v  ii..»i  k.u/.v  -•>  much  of  n)a*heni:itics,  so  nianv  Ian- 
guai:*-,  I'lit  lif  i\****^  know  how  to  stu<ly.  IMucation  in  the  high 
h'Ij'-«1  i-  n«'t  -t)  tliiT»»reiit  from  that  i[i  tlie  college;  what  is  gooil  for 
on»»  i-  J'*"'!  fur  th«'  othi-r.     The  iii^-tructiori  should  be  adju-sted  to 
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the  needs  of  the  hoy  at  the  time  without  referenoe  to  what  he  is 
going  to  do  after  leaving  the  high  school  When  such  a  boy  oomes 
to  the  nniyersitj  he  will,  perhaps,  be  found  to  be  ignorant  of  many 
things  we  may  think  he  ought  to  know,  but  during  the  time  he 
remains  within  college  walls,  he  will  be  able  to  do  far  more  work. 

Proportion  of  time  allotted  to  the  various  branches.  It  would 
seem  that  the  sciences  and  the  historical  work  furnish  the  exercise 
ground  for  the  child;  language  comes  in  incidentally.  Languages 
^ould  be  studied  from  the  historical,  or  social,  or  constitutional  side. 
When  you  get  into  literature,  it  ceases  to  be  a  study  of  language — 
you  study  the  history  of  the  people  and  in  that  sense  it  comes  to  be 
history.  But,  as  was  stated  before,  ordinarily  we  do  not  study  lan- 
guage in  this  way  in  our  high  schools. 

By  comparing  the  recommendations  of  the  Conferences  and  the 
report  of  the  Committee  of  Ten,  it  will  be  observed  that  the  Com- 
mittee of  Ten  allow  more  of  history,  more  of  science,  more  of  mathe- 
matics, than  the  Conferences  call  for.  This  is  an  anomaly  which  I 
have  not  been  able  to  explain.  This  is  a  great  concession  on  their 
part;  and  it  is  interesting  because  it  shows  how  largely  the  colleges 
have  been  won  over  from  the  old  traditional  curriculum.  They  are 
willing  to  concede  that  there  are  phases  of  discipline  and  kinds  of 
knowledge  just  as  helpful  as  can  be  obtained  from  the  old  time 
training.  It  is  indeed  remarkable  when  this  Committee,  who  are 
supposed  to  have  no  sympathy  with  the  common  schools,  actually 
cut  down  the  percentages  in  Greek  and  Latin  and  increase  the 
amount  of  history,  mathematics  and  science.  I  feel  that  there  are 
grave  objections  to  the  report,  but  the  Committee  certainly  have 
done  a  large  service  in  certain  movements  toward  a  broader  develop- 
ment of  our  secondary  school  worL 

Prop.  M.  L.  D'Oooi,  op  the  University: 

At  the  meeting  of  the  Greek  Conference  it  was  found  upon 
comparison  of  views  that  the  ideas  and  ideals  of  the  members  were 
very  different  The  first  question  that  confronted  the  Conference 
was  whether  to  look  at  the  matter  from  an  ideal  point  of  view  or 
from  a  practical  point  of  view,  or  as  a  friend  of  mine  is  fond  of  say- 
ing, whether  the  question  oonceme<l  a  theory  or  a  situation.  I 
think  possibly  the  Conference  made  a  mistake  in  not  asking  for  more 
than  it  did,  and  I  am  inclined  to  think  that  had  it  foreseen  what 
treatment  its  reoommendatiouH  were  to  receive  at  the  hands  of  the 
Committee  of  Ten,  it  would  have  been  a  little  less  modest  in  its 
requests. 

Upon  a  comparison  of  statistics  with  reference  to  the  study  of 
Greek  in  different  parts  of  the  country,  it  was  found  that  the  study 
was  pursued  in  some  schools  six  years,  in  others  but  two.  There 
were  schools  in  which  over  1,000  recitation  periods  were  given;  in 
oiherB  leas  than  200.     It  was  found  that  the  average  amount  of  time 
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giTen  to  the  study  of  Greek  in  the  representative  schools  of  the 
country  was  524  periods  distributed  over  less  than  two  and  a  half 
years.  In  view  of  this  situation  the  Greek  Conference  recommended 
that  five  periods  a  week  be  given  during  the  first  year,  or  the  second 
high  school  year,  four  periods  during  the  second  year,  or  third  high 
school  year,  and  four  periods  during  the  third  year,  or  fourth  high 
school  year,  making  a  total  of  thirteen  periods;  in  all  a  total  of  520 
periods  on  an  average  of  forty  weeks  for  the  school  year.  It  will 
be  observed  that  this  was  a  little  less  than  the  amount  now  given  on 
an  average  throughout  the  country.  Upon  consulting  the  recom- 
mendation in  the  report  of  the  Committee  of  Ten,  it  will  be  found 
that  the  Committee  recommends  five  periods  in  the  third  year  and 
five  periods  in  the  fourth,  or  a  total  of  ten  periods,  making  in  all 
400,  or  one- fourth  less  time  than  recommended  by  the  Conference. 

This  recommendation  on  the  part  of  the  Committee  of  Ten  is 
due  to  two  causes.  First,  the  necessary  connection  between  Greek 
and  Latin — the  study  of  Greek  being  subsequent  to  the  study  of 
Latin ;  second,  to  the  fact  that  it  was  thought  best  that  the  time 
when  the  study  of  Greek  be  taken  up  should  be  postponed  as  late  as 
possible.  As  regards  this  second  point,  permit  me  to  read  from 
page  45  of  the  Report  the  following:  '^  In  the  first  place  they  endea- 
vor to  postpone  till  the  third  year  the  grave  choice  between  the 
Classical  course  and  the  Latin- Scientifia  They  believe  that  this 
bifurcation  should  occur  as  late  as  possible,  since  the  choice  between 
these  two  roads  often  determines  for  life  the  youth's  career.  More- 
over, they  believed  that  it  is  possible  to  make  this  important  deci- 
cision  for  a  lx)y  on  good  grounds,  only  when  he  has  had  opportunity 
to-exhibit  his  (jnality  and  discover  his  tastes  by  making  excursions 
into  all  the  principal  fields  of  knowledga"  I  wish  to  take  some 
issue  with  this  feature  of  the  report.  It  seems  to  me  that  the  lan- 
guage of  the  re[x)rt  can  only  mean  that  Greek,  as  Greek,  is  to  be 
lookeil  upon  practically  as  a  professional  or  a  technical  study  and 
is  not  deserving  of  the  same  treatment  given  to  Latin,  for  instance, 
as  a  disciplinary  study.  Why  was  it  thought  wise  to  introduce 
French  or  German  one  year  earlier  than  Greek  ?  Greek  is  to  be 
taken  up  after  the  Iwy's  tastes  are  proved  by  making  excursions  into 
all  branches  of  knowlcnlge.  I  do  not  consider  Greek  a  study  for  all, 
far  from  it.  My  |K)int  is  this:  in  the  classical  course  the  study  of 
Greek  Hhould  l>e  l)egun  earlier  than  it  now  is.  I  will  state  one  or 
two  reasons  whv  I  think  this  is  vital.  We  all  know  the  ease  with 
which  a  foreign  language  is  studied;  it  is  in  almost  inverse  ratio  to 
the  age  at  which  it  is  taken  up.  Then  why  begin  the  study  of 
French  or  German  l)efore  the  study  of  Greek  ?  How  is  it  in  France 
or  in  the  German  g)'mnasium?  The  French  boy  begins  the  study 
of  Greek  at  the  age  of  twelve  and  continues  it  for  five  years;  he 
begins  the  study  of  Latin  at  the  age  of  eleven  and  continues  it  for 
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six  yeara  The  German  boy  begins  the  stady  of  Greek  at  the  age 
of  twelve  and  carries  it  on  for  six  years.  The  American  boy  begins 
the  study  of  Greek  at  the  ago  of  sixteen  and  carries  it  on  for  two 
years  in  the  high  school.  The  Gorman  boy  then  enters  the  univer- 
sity at  about  nineteen  years  of  age  and  has  nine  years  of  Latin  and 
six  of  Greek;  the  French  boy  enters  the  university  at  the  age  of 
sixteen  and  has  had  six  years  of  Latin  and  live  of  Greek;  our  Amer- 
ican boys  enter  at  about  eighteen  and  a  half  years  of  age  and  have 
had  four  years  of  Latin  and  two  of  Greek  What  is  the  remedy  for 
this  ?  The  remedy  has  been  intimated  in  two  or  throe  passages  in 
the  report;  it  was  intimated  by  the  statement  made  by  President 
Eliot  in  the  Educational  Review.  He  state<l  that  all  the  confer- 
ences except  that  on  Greek  foun<l  it  impossible  to  treat  the  subject 
of  seoondar}'  schools  satisfactorily  without  asking  for  an  improve- 
meut  of  elementary  school  programs;  Greek  did  not  go  back  far 
enough.  Several  studies  should  be  begun  in  the  elementary  schools 
that  are  now  begun  in  the  s€K»ndary  schools.  Dr.  McKenzie  says: 
^*  It  is  an  American  inanity  that  the  secondary  course  need  not  l)egin 
until  the  fourteenth  or  fifteenth  year,  and  it  follows  that  the  recom- 
mendations of  the  Committee  are  impracticable.'*  In  other  words 
the  remedy  is  simply  to  dip  down  into  the  grammar  school,  making 
the  line  of  division  betweim  the  grammar  and  high  .school  two  years 
lower  down. 

Prof.  J.  C.  Bolfb,  of  the  University: 

I  am  led  by  the  direction  which  the  discussion  took  this  morn- 
ing to  begin  my  remarks  on  the  re|>ort  of  the  Latin  Conference 
with  a  few  words  on  the  subject  of  (quantity.  The  high  merit  of 
Professor  Kelsey's  pai>er,  and  the  desorvwlly  favorable  impre.ssion 
that  it  made,  may  cause  his  remarks  on  the  subject  of  (|uantity  to 
do  much  harm,  especially  if  they  l)e  misuuderstooil.  His  theory 
and  practice  in  the  matter  of  pronunciation  I  know  to  be 
thoroughly  in  harmony  with  the  views  of  the  Conference.  The 
only  ix)int  on  which  we  have  a  difference  of  opinion — an  entirely 
amicable  one — is  on  the  use  of  texts  with  the  long  vowels  markeil. 

The  brightness  and  wit  of  Mr.   Miller's  pa{)er  should  not  lead 
us  to  dismiss  an  important  Hubje<*t  with  a  laugh.     ExaggerattHl  pro- 
longing  of  long  syllabl(»s  is  nowhere  n»oonimen<hHl,   and   it  is  dis 
tinctly  stated  that  Hhe  mt^aning  of  the  text  must  not  Im*  sul>onli- 
nated  to  the  sounds  of  the  hitters.* 

Let  us  briefly  consitlnr,  tirst : 

A\Tiat  sort  of  pronunciation  shall  we  teach?  If  we  adopt  Mr. 
Miller^s  views,  and  what  some  of  the  s|N*akers  this  morning 
erroneously  l)elieved  to  l>e  IVofe.ssor  Kels*»y's  views,  in'  should  j/o 
back  to  Englinh  pronunciatiim.  If  it  is  belioviHl  that  to  indicate 
the  vowel  quantities  accurately  is  t<M)  ditlicnlt,  and  that  to<>  much 
time  is  given  to  the  matter  of  pronunciation,  that  is  the  only  honest 
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and  pedagogicallj  sound  position  to  take.  It  is  not  honest  to  pre- 
tend to  teach  the  Roman  pronunciation  and  to  neglect  the  distinc- 
tion of  quantity;  it  is  not  good  pedagogy  to  do  slipshod,  careless 
work;  to  say  to  the  pupil:  'Pronounce  as  well  as  you  can;  if  it  is 
too  much  trouble  to  learn  all  the  quantities,  never  mind  them.' 
The  pupil  will  carry  these  same  habits  of  negligence  into  the  rest 
of  his  work.  By  all  means,  then,  let  us  go  back  to  the  English 
pronunciation,  if  we  cannot  use  the  Roman. 

I  do  not  believe  myself  that  such  a  step  is  necessary.  The 
difficulties  of  acquiring  an  accurate  pronunciation  are  great  but  not 
insuperable.  A  prime  requisite  is  thorough  knowledge  on  th6  part 
of  the  teacher,  since  the  force  of  example  is  very  strong. 

I  come  then  to  the  second  part  of  my  subject  Finding  the 
Roman  pronimciation  in  general  use.     How  shall  we  teach  it  ? 

First  by  pronouncing  carefully  ourselves  and  insisting  that 
our  pupils  do  the  same.  Secondly,  by  furnishing  them  with  texts 
of  the  authors  to  be  read  in  the  preparatory  schools,  in  which  the 
quantity  of  the  vowels  is  indicated.  Let  us  briefly  consider  the  ob- 
jections to  such  texts  which  were  offered  in  the  paper  of  the  morn- 
ing. 

1.  It  was  said  that  they  are  unnecessary.  To  this  I  cannot 
agrea  The  subject  is  too  difficult  to  be  taught  in  a  single  year. 
Moreover,  pupils  can  be  held  more  strictly  to  account  when  they 
have  a  marked  text  before  them,  and  imfortunately  most  teachers 
in  our  secondary  schools  cannot  read  accurately  without  such  texts. 

2.  They  are  said  to  be  detrimental,  because  they  teach  the 
pupil  to  walk  with  a  crutch  when  he  should  walk  alone.  If  this 
idea  \a  carried  out  to  the  full,  we  should  put  into  the  pupil's  hands 
a  text  of  Ciesar,  and  Harper's  Lexicon,  and  let  him  make  his  way 
by  himself.  Crutches  of  various  kinds  are  necessary,  special  voca- 
bulahert,  noten  which  reiterate  instruction  on  points  of  syntax  and 
translation,  illuHtrative  material  of  all  sorts,  all  of  which  are  found 
in  Prof<»sHor  Kelsev's  own  excellent  series  of  text-books. 

•i  Th^*  markH  of  (quantity  disiigiire  the  page.  This  is  indeed 
trup  to  Home  ext4*iit,  but  is  largely  a  matter  of  habit  The  same 
criticism  cijuld  Ik*  made  regartlin^  the  Greek  accents,  if  they  were 
to  Im>  introiiuceil  into  our  texts  to-day  for  the  tirst  time. 

4.  The  inarkiri^  of  textn  is  said  to  be  pedagogically  unsound, 
Hiuo<»  it  t4*aoheM  do^^nmtirally  what  is  really  a  matter  of  uncertainty. 
It  is  tru4*  that  re^anliii;^  a  uumlH*r  of  the  ^hidden  quantities'  the 
beHt  authorities  disai;nH».  It  si»ems  to  me  that  in  such  cases  we 
should  follow  our  staiulanl  lexicon,  since  there  is  good  evidence  on 
both  hiil(*s,  and  not  make  mark^Ml  texts  a  medium  for  ventilating  our 
individual  th*Hjri(»s.  Tht*  riuinlH*r  of  doubtful  cases  is  comparatively 
small,  th»*  staiuianl  lt*xi(*nn^  are  not  likelv  to  Im«  revise<l  oftener  than 
once  in  ten  or  a  doz«*u  years,  and  the  few  chariges  which  revision 
makes  neoecisary  can  be  intnxluced  without  risk  of  great  confusion. 
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Other  good  points  of  the  Report,  which  might  be  enlarged  on 
are  the  soggestions  regarding  translation  at  hearing,  the  plea  for 
better  English  in  translation,  the  recommendation  of  a  qualitative 
rather  than  a  quantitative  requirement  for  admission  to  college. 

Pbof.  Barboub: 

One  or  two  questions  have  been  put  to  me  concerning  our  re- 
port, which  I  will  answer  at  once:  'How  are  pupils  to  acquire  any 
literary  style  without  special  work  in  composition,  which  shall  con- 
sist in  exercises  showing  their  ability  to  write  ?*  This  question  has 
reference,  probably,  to  the  following  statement  in  the  report:  The 
Conference  doubts  the  wisdom  of  requiring,  for  admission  to  col- 
lege, set  essays  (e.  g.  on  the  books  prescribed,  as  above,  Sec.  1 ) 
essays  whose  chief  purpose  is  to  test  the  pupiPs  ability  to  write 
English.  It  believes  that  there  are  serious  theoretical  and  prac- 
tical objections  to  estimating  a  student^s  power  to  write  a  language 
on  the  basis  of  a  theme  composed  not  for  the  sake  of  expounding 
something  that  he  knows  or  thinks,  but  merely  for  the  snke  of  show- 
ing his  ability  to  write.* 

One  of  the  most  entertaining  and  profitable  discussions  at  our 
Conference  was  that  by  Professor  Kittredge  of  Harvard  University, 
based  upon  results  of  examination  of  students  entering  Harvard 
When  students  were  required  to  write  'set  essays'  they  crammed  in 
their  reading  of  the  prescribed  books,  sat  down  to  write  upon  a  sub- 
ject that  they  might  have  no  interest  in,  were  embarrassed  by  the 
consciousness  that  every  word  and  phase  would  be  looked  upon  as 
evidence  of  their  ability  to  write.  He  submitted  that  this  is  not  a 
fair  test,  that  the  attitude  of  mind  is  wholly  unfavorable  to  the 
student's  best  effort  None  of  us  would  he  willing  that  our  style, 
our  power  of  expressing  thought,  should  be  judged  by  essays  writ- 
ten under  such  circumstances. 

It  was  in  agreement  with  this  opinion,  advanced  by  Professor 
Kittredge,  that  the  Conference  recommended  that  the  entrance  ex- 
amination tests  in  English  should  be,  not  necessarily  ^set  essays,' 
but  questiotis  on  topics  of  literary  history  or  criticism,  testing  the 
student*B  knowledge  of  Hhe  political,  social,  intellectual  and  re- 
ligious development  of  the  English  race;  (questions  so  framed  as  to 
require  answers  of  some  length,  thus  testing  ability  to  methodize 
knowledge  and  to  write  clearly  and  concisely.* 

In  the  discussion  of  the  work  below  the  high  school,  it  was 
recommended  that  the  writing  of  narratives  and  descriptions  begin 
in  the  third  school  year;  that  the  difficulty  of  the  subjects  assigned 
be  gradually  increased.  That  this  work  be  varied  by  the  pupils 
writing  of  their  own  experiences  and  observations — on  subjects 
drawn  from  topics  of  interest  to  child  life.  It  is  impossible  to  limit 
the  topics  for  composition  work  to  any  particular  subjects;  they 
should  be  drawn  from  everything  that  interests  and  touches  the  lives 
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of  our  yoath;  whatever  they  can  talk  abont  with  interest  and  intelli- 
gence, that  is  a  fit  theme  for  written  composition. 

Perhaps  the  most  important  saggestion  of  the  conference,  in 
reference  to  work  below  Uie  high  school,  is  the  sabordination  of 
formal  instruction  in  English  grammar,  and  exercises  in  false  syn- 
tax, to  the  reading  of  good  literature  and  constant  practice  in  com- 
position. The  fact  that  the  stndy  of  technical  grammar  does  not 
contribute  directly  to  the  pupil's  power  of  expression,  was  admitted 
by  all.  It  was  thought  that  grammar,  so  much  as  is  necessary, 
might  be  taught  very  largely  in  connection  with  literature  and  com- 
position, and  that  apart  from  such  instruction  three  hours  a  week  in 
the  eighth  grade  would  be  sufficient  for  all  formal  grammar. 

In  high  school  courses,  formal  rhetoric  is  looked  upon  in  its 
relation  to  literature  and  composition,  very  much  as  grammar  below 
the  high  school  in  its  relation  to  reading  and  composition.  Although 
a  course  in  elementary  rhetoric  is  recommended,  40  hours  is  consid- 
ered sufficient  for  such  formal  instructiou.  The  conference  clearly 
expressed  its  opinion  that  rhetoric  may  be  taught  best  in  connection 
with  literature  and  composition ;  that  it  is  not  to  be  studied  in  the 
high  school  by  itself,  or  for  its  own  sake. 

In  conclusion,  I  should  like  to  repeat  what  I  said  yesterday. 
Mr.  Samuel  Thurber  and  others  were  positive  in  their  conviction 
that  the  poor  English  of  our  schools  is  largely  due  to  the  lack  of  co- 
operation of  all  teachers  in  secondary  schools  in  their  oversight  of 
good  English  expression.  I  have  heard  nothing  at  this  meeting  so 
disheartening  to  me  as  the  suggestion  that  a  teacher  of  physics 
should  be  tolerated,  who  is  not  a  judge  of  correct  English,  and  that 
the  t4»acher  of  physics,  for  instance,  cannot  be  expected  to  share  in 
the  responsibility  of  securing  good  English* 

Prof.  Scxrrr : 

Mr.  Barbour,  in  his  reference  to  yesterday's  conference  on 
KngliHh,  has  given,  I  fear,  a  wroog  impression  of  my  views.  If  I 
underntaud  him,  he  has  represeuted  me  as  saying  that  I  thiuk  a 
teacher  of  other  subjects  than  English  may  very  properly  be  defic- 
ient in  English  scholarship.  I  am  sure  I  did  not  express  that  opin- 
ion in  my  pa))er.  I  deplore  such  deficiencies  as  much  as  does  Prof. 
Barlwnr.  The  problem,  however,  is  how  to  deal  with  the  present 
state  of  affairs.  Are  our  principals  and  superintendents  ready  to 
diHmisN  fine  leachers  of  physics  who  may  happen  to  be  deficient  in 
their  English? 

Pkup.  Bakbour  : 

I  winh  to  state  that  mv  remarks  had  no  reference  to  Prof.  Scott's 
papt»r. 

Mk.   MlLLEB  : 

I  believe  my  views  are  the  ones  Mr.  Barbour  has  misrepre- 
sented.    I  had  determined  to  say  nothing  about  the  matter,  how- 
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ever,  beoanse  I  was  pleased  at  the  clearness  with  which  he  made  his 
point,  and  I  wished  to  do  nothing  to  deprive  him  of  the  credit  of 
making  it. 

I  heartily  agree  with  Mr.  Barbour's  statement  that  there  should 
be  active  co  operation  between  nil  teachers  in  the  matter  of  securing 
good  English.  But  with  i*Tof,  Scott  I  believe,  and  believe  most 
firmly,  that  there  can  be  no  systematic  work  unless  one  teacher  be 
at  the  head  of  this  work,  able  to  take  charge  of  it  in  a  scientific 
and  workmanship-like  manner.  Our  ordinary  science  teachers  have 
no  time  to  do  this.  The  sciences  teachers  in  my  school  work  until 
six  o'clock  many  times,  preparing  material  for  the  next  day's  work. 
It  is  not  right  to  put  upon  them  anything  more. 

Mr.  J.  O.  Reed,  of  the  University  : 

I  wish  to  rise  in  behalf  of  teachers  of  physics.  I  think  teachers 
of  physics  can,  and  do,  use  fully  &s  good  English,  use  it  as  intelli- 
gibly as  those  who  make  a  specialty  of  this  work.  They  are  just  as 
capable  of  getting  out  of  the  language  what  is  meant  to  l>e  conveyed 
and  of  expressing  themselves  clearly  as  any  class  of  people.  I  am 
willing  that  the  teacher  mentioncHi  |>ass  as  an  example  to  be  avoided, 
but  I  protest  against  the  view  that  the  average  teacher  of  physics 
is  of  that  character. 


LITTKB   FROM   PRESIDENT   ANOELL. 

Ann  Arbor,  March  20,  1894. 

Professor  B.  L,  D^Ooge,  President  of  the  Schoolmasters'  Club  : 

Dear  Sir: — I  regret  very  much  that  I  cannot  be  present  at  the 
next  meeting  of  the  club.  I  had  made  an  engagement  to  give  an 
address  at  the  University  of  Toronto  on  next  Friday,  before  I  knew 
that  the  Club  was  to  meet  on  that  day.  I  should  have  been  glad  to 
accept  the  invitation  of  the  Committer  to  take  part  in  the  discussion 
of  the  reiK)rt  of  the  Committee  of  Ten. 

But  as  I  cannot  be  present  at  the  meeting,  I  should  like  by 
this  note  to  call  the  attention  of  the  Club  to  a  few  points,  on  which 
I  think  there  is  some  misapprehension. 

1.  The  Committee  in  presenting  Table  IV  did  not  regard  that 
as  the  l)est  possible  course  for  all  high  schools,  but  rather  as  one  of 
many  schemes,  which  might  l>e  made  with  some  differences  in  de- 
tail, out  of  the  material  furnished  by  the  prc^cediug  tables.  The 
Committee  supposed  that  even  if  in  a  general  way  their  suggestions 
were  followed,  high  schools  would  naturally  adapt  their  courses  to 
their  peculiar  conditions.  The  scheme  in  Table  IV  w&s  intended  as 
a  sample  rather  than  as  a  model  to  be  strictly  followed  every whera 

2.  Being  familiar  with  the  Michigan  High  School  schemes,  I 
was  noi  favoriri)le  to  the  plan  adopted  of  suggesting  twenty  periods 


56  PROCEEDINGS  OF  IHE  SCHOOLMASTERS'  CLUB. 

a  week.  Bat  the  Eastern  men  were  strongly  in  favor  of  it,  because 
their  schoolH  generally  take  as  many  periods  as  that  But  twenty 
periods  were  taken  with  the  undorntanding  that  at  least  five  of  the 
periods  shonld  he  given  to  work  for  which  no  preparation  is  re- 
quired, such  work,  for  instance,  as  drawing,  music,  elocution,  and 
sight  reading  of  foreign  tongues.  It  is  the  custom  of  the  schools 
in  the  East  to  follow  such  a  plan. 

3.  The  Committee  in  framing  Table  lY.  did  have  distinctly 
in  mind  the  wisdom  of  securing  continuity  in  studies,  and  did  also 
have  much  discussion  on  the  educational  value  of  studies.  But 
probably  no  ten  men  could  thoroughly  agree  in  making  a  table  em- 
bodying their  views  on  these  subjects.  Agreement  could  only  be 
had  by  compromise.  There  was  strong  difference  of  opinion  con- 
cerning the  placing  of  physics  in  the  second,  rather  than  in  the 
third  or  the  fourth  year.  Those  who  favored  teaching  it  in  the 
second  year  did  so  on  the  ground  that  a  very  large  proportion  of 
pupils  leave  the  High  School  by  the  end  of  the  second  year,  that 
they  ought  to  have  some  scientific  work  of  value,  that  physics  on  the 
whole  furnishes  more  knowledge  of  |>ractical  value  to  such  persons 
than  any  other  science,  and  that  it  can  be  taught  at  that  time  in  such 
a  way  as  to  be  of  service  to  them.  There  was  unanimity  in  the  de- 
sire to  avoid  teaching  any  subject  for  so  brief  a  time  as  to  secure 
only  scrappy  training  in  it  Uow  well  the  committee  succeeded  in 
carrying  out  thene  ideas  the  public  will  judge.  No  table  could  be 
made  which  some  members  of  the  Committee  would  not  criticise. 

4.  And  finally,  I  think  I  do  not  misrepresent  the  Committee 
when  I  sav  that  thev  did  not  fiatter  themselves  that  their  work 
would  l)e  accepted  without  criticism,  but  that  they  did  hope  that  it 
would  awaken  intelligent  and  earnest  discussion  through  the  country. 
They  did  hope  that  such  discussion  of  the  specific  suggestions  they 
have  made  by  teachers  who  had  carefully  studied  the  very  valuable 
reports  of  the  s|)ecial  conferences,  would  arouse  fresh  interest  in  the 
problems  of  secondary  eilucation,  and  lead  ultimately  to  the  great 
improvement  of  our  high  schools  and  academii»s.  There  are  most 
gratifying  indications   that   tlieir   ex|>ectation  was   well    founded. 

Yours  very  truly,  Jamett  B.  AngelL 

Note.— Line  S.  |>  I'J.  Hhoiild  n'lul:  "If  a  vowrl,  iiatiirully  Nlu»rt.  Ih  folio w(«d  by  a 
miiti*  aii<l  u  ll<iiit«l.  vu\" 

Mr.  Mlll«*r'«  |>:t|H'r  \**  puHn««h(Kl  by  ixTiitlsHlon  <»f  \hv  Michigan  MiMieraVfr,  In  which 
It  will  al'Mi  appt-ur. 
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MICHIGAN  SCHOOLMASTERS'  CLUB. 

PROCKKI>IN(;S  OF  TIIK    rillKrVKlKSr  MKKTINC.   HELD 
AT  ANN  AKHUK,   NOVKMIJKK  zt,--iu,   iS.;S. 


SECRETARY'S  MINUTES. 


SESSION  OF  FRIDAY  AFTERNOON. 

The  clab  assembled  in  the  auditor ium  of  the  Ann  Arbor  School  of  Music  and  was  called  to 
order  at  2:15  by  President  Warriner. 

D.  \V.  Springer  of  Ann  Arbor  was  introduced  and  read  a  paper  entitled,  Commercial 
Courses  in  the  High  School.  The  discussion  was  opened  by  Carl  C.  Marshall,  Battle  Creek, 
editor  of  I.earnini^  by  Doinf^\  and  was  continued  by  Principal  S.  ().  Hartwell,  Kalamazoo;  Sup- 
erintendent M.  R.  Parmelee,  Charlotte;  Suj>:riniendcnt  J.  F.  Ricman,  Monroe;  Professor  B.  A, 
Hinsdale,  Ann  Arl>or;  and  Su)><:rintcndcnt  L.  S.  Norton,  Jackson.  The  points  especially  em- 
phasized in  the  general  discussion  were  the  len'^th  of  the  commercial  course,  the  desirability  of 
making  it  as  thorough  as  the  other  couisrs  of  the  hii^h  school,  the  modern  languages  demanded 
by  the  times,  and  the  utilitarian  value  of  conimcrci.il  education. 

Owing  to  the  unavoidable  <!ctention  of  Sii)'Hrnntcn<lcnt  David  MacKenzie,  the  presentation 
of  his  paper  was  i)ost{)oned,  and  Suiterintcndent  W.  C.  Skiniu'r,  of  the  Toledo  Manual  Training 
School,  was  called  upon  ti>  disiiiss  Manual  Training  in  the  Mi^h  Sch<M>l.  The  subject  aroused 
an  animated  discussion  in  which  (lor^e  Carman,  ]>rincipal  (»f  Lowis  IiKtitute,  Chicago,  Professor 
B.  K.  Hinsdale,  C.  C.  Marshall.  E.  C.  Cro<ldard  of  the  University,  and  others  took  part. 

SESSION  OF  FRIDAY  EYENINC. 

The  address  of  the  evening  was  made  by  Professor  B.  A.  Hinsdale  of  the  University  of 
Michigan,  who  took  for  his  subject.  Thr  F.nd  nf  F>luc.iiii»n:  It  it  Knowledge,  Development,  or 
Social  .\daptali'>n?  The  paper  was  disc '.'.sm:'!  .it  S'lmr  Ifn^ih  by  Professor  H.  C.  Adams  of  the 
L'niversity  of  Michigan,  after  which  the  incinbL-is  of  the  club  ami  thrir  friends  met  one  another 
in  an  informal  way. 

SESSKJN  OF  S.VnRDAY   MORNINC,. 

The  tirsi  pa|ier  of  the  niornin};  was  read  by  R.  (1.  H.  ioik*.  president  of  the  Michigan  State 
Normal  College,  ujMm  the  subjfct,  rin:  Priifi"«Ni«»iial  ri.iiiiini;  «)f  Hij^h  S,.lii»ol  Teachers.  The 
discussion  was  opened  by  A.  j.  Yullaaii,  prinri{)al  nf  ihe  central  liigh  sclnfil.  Grand  Rapids. 
President  James  B.  Angell  of  the  I'niverstity.  and  Profes>»«jr  B.  I..  D'Ooge  of  the  State  Normal 
College  expressed  their  views  ufion  the  subject. 

The  business  session  was  opened  with  a  discussion  of  the  Chib*s  relation  ti>  the  .?  hoi^l  Re- 
view. I Hssatisf action  seemed  to  l>e  felt  with  reganl  to  the  present  nicthtHi  of  pul>lishing  the 
proceediDgs,  owing  to  the  expense  and  delay.  Treasurer  L.  S.  Norton  made  a  statement  of  the 
Snancial  condition  of  the  Club.     A  letter  from  H.  R.  Patiengill,  editor  of  the  Mcderator^  was 
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read  by  the  secretary,  in  which  an  offer  was  made  to  publish  promptly  all  proceedings  of  the 
Club  in  either  one  or  two  issues  and  to  supply  these  to  members  at  ten  cents  a  copy.  It  was 
moved  by  Pn>fessor  R.  A.  Hiasdale  and  supported  by  Superintendent  H.  M.  Slauson,  that  the 
question  of  publication  be  referred  to  the  Executive  Committee,  with  power,  and  that  for  the 
consideration  of  the  question  Professor  F.  N.  Scott  be  added  to  the  Committee.  After  somedis- 
cuswon  the  motion  carried.  It  was  moved  by  Professor  J.  ().  Reed,  Principal  A.J.  VoUand  sup- 
porting, that  the  one  clollar  fee  lie  returned  to;  and  this  motion  was  carried. 

Through  IVofessor  R.  L.  I)'0<ige  and  President  K.  G.  Boone  an  invitation  was  extended  to 
the  Club  to  h«)Id  its  spring  meeting  with  the  State  Normal  College,  at  Vpsilanti.  Moved  by 
Snperintenflent  J.  F.  Rieman  and  sup))ortc<l  by  Superintendent  M.  R.  Parmelee,  that  the  invita- 
tion be  accepted.  An  amendment  was  offered  by  Professor  J.  O.  Reed,  supported  by  Superin- 
tendent II.  M.  Slaus<m,  referring  the  place  of  meeting  to  the  F!xecutive  Committee.  Principal 
A.  J.  VuUand  moveil  that  the  matter  l>e  deci(Ie<l  by  the  Club  itself,  and  that  the  amendment  be 
tabled.  This  motion  was  seconded  by  IVofessor  E.  O.  Lyman  and  was  carried.  The  original 
motion  that  the  spring  meeting  \yc  held  in  V|isilanti  was  then  put  and  carried. 

After  a  few  minutes  intermission  Superintendent  David  MacKenzie,  Muskegon,  read  a 
paper  entitled.  Manual  Training  in  the  High  School.  The  Round  Table  discussions  followed 
under  the  leaders:  l*rinci|ial  (i.  W.  Peavy  of  Flint,  Literary  and  Debating  Societies; 
Principal  C.  K.  Holmes  of  Ijinsing,  Athletics:  Princi|ial  J.  II.  Harris  of  Bay  City,  Marking 
Sjrstems  and  Grades  of  Diplomas;  Princi|)al  W.  D.  Baker  of  Battle  Creek,  Rhetorical  Exercises. 

The  Club  was  adjourned  by  the  President  at  one  oVlock  Saturday,  November  26.  Tht 
attendance  upon  the  various  sessions  ranged  from  75  to  125. 

W.  H.  Sherzer,  Secreury. 


PAPERS  AND  DISCUSSIONS. 


THE  END  OF  EDUCWTION:    IS  IT  KNOWLEDGE,  MENTAL  DEVEL- 

OPMHNT,  OR  SOCIAL  ADAFFATION? 


ABSTRACT    OK    A    PAPER    READ    BV    PROFESSOR    B.    A.    HINSDALE,    UNIVERSITY 

OF    .MICHIGAN. 


For  three  hundred  years  at  least,  there  have  been  two  unmistakable  ten- 
dencies in  educational  theory  and  j>racticc.  Some  teachers  seek  to  furnish 
the  intellect  of  the  studctil  with  a  store  of  j)osilive  knc»wledgc,  while  others 
wish  to  ficvolop  ;in«l  irniirovc  the  intcllij^cncc  itself.  The  one  class,  to  appro- 
priate .M.  C'oinpayre's  words,  are  ot cupied  only  with  the  instruction  which 
takes  place  through  what  is  without,  throu^'h  an  extended  erudition,  through 
an  accuinulation  nf  knowleil^es:  the  other  class  conceive  instruction  as  taking 
place,  as  it  were,  ihrou^'h  what  is  within,  through  the  ilevelopment  of  the  in- 
ternal qualities  of  precision  and  measure.  These  two  tendencies  the  French 
author  calls  the  objective  and  the  subjective  pedagogies,  and  associates  them 
with  the  names  uf  Lord  Hacon  and  Descartes.  They  are  very  natural  ten- 
dencies, and  are  emphasized  by  somewhat  different  classes  of  persons.  Teach- 
ers, and  the  public  generally,  tend  to  emphasize  positive  attainments,  philos- 
ophers and  teachers  of  the  classical  languages  and  literatures  tend  rather  to 
emphasize  mental  development.      But  the  objective  and  subjective  pcdagogists 
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do  not  exhaust  the  stibject.  A  third  j;roiij»  of  men  find  the  end  of  education 
in  its  uses.  There  is  the  old  story  of  Agesilaus,  King  of  Sparta,  who,  caring 
nothing  for  knowledge  as  such,  or  for  mental  cultivation,  said  a  boy  should  be 
taught  the  things  that  would  be  useful  to  him  when  he  became  a  man.  This 
theory,  which  is  extremely  congenial  to  some  minds,  has  a  lower  and  a  higher 
form.  The  lower  form  is  on  a  level  with  the  bread-and-butter  sciences,  the 
higher  form  clothes  itself  in  the  language  of  philosophy,  especially,  perhaps 
one  may  say,  of  sociology.  This  third  tendency  leads  to  what  may  be  called 
the  teleological  pedagogy.  It  finds  the  end  of  education  in  character  and  ac- 
tivity. The  teacher  should  strive,  so  it  is  held,  not  primarily  to  furnish  the 
pupil  with  knowledge  or  to  develop  his  min<l,  but  primarily  to  adjust  him  to 
the  world  or  to  the  civilization  in  the  midst  of  which  he  lives.  This  is  the 
conception  of  education  expressed  by  Herbert  Spencer  in  the  well-known  defi- 
nition found  in  his  work  on  education,  —  **  to  prepare  us  for  complete  living  is 
the  function  which  education  has  to  discharge,  and  the  only  rational  mode  of 
judging  any  educational  course  is  to  judge  in  what  degree  it  discharges  such 
function."  The  Committee  of  Fifteen  that  drew  uj)  the  report  on  the  Corre- 
lation of  Studies  in  Elementary  Schools,  committed  itself  unreservedly  to  the 
teleological  pedagogy. 

Having  defined  these  different  tendencies  of  thought,  Professor  Hinsdale 
proceeded  to  discuss  their  relations,  reaching  in  general  the  conclusion  that 
the  real  question  at  issue  is  more  one  of  emphasis  than  of  positive  difference. 
If  knowledge  is  acquired  in  the  best  way,  it  will  lead  to  mental  development. 
On  the  other  hand,  mental  development  can  not  be  obtained  except  through 
the  attainment  of  knowledge.  Neither  one  is  an  exact  measure  of  the  other, 
and  neither  one  can  be  separated  from  the  other.  What  is  more,  if  the  knowl- 
edge pursued  is  the  best  knowledge,  and  if  the  mind  is  developed  in  the  best 
way,  what  better  preparation  for  the  duties  of  practical  life  can  the  child  have  ? 
In  other  words,  any  one  of  the  three  ends  set  forth,  if  intelligently  pursued, 
will  involve  both  the  others.  Practically,  then,  the  (question  is  not  so  import- 
ant as  it  may  be  made  to  appear. 

Professor  Hinsdale  closed  with  quoting  a  brief  speech  that  he  had  con- 
tributed to  a  discussion  of  the  general  subject  two  or  three  years  before  at  one 
of  the  annual  meetings  of  the  Superintendents*  Section  of  the  National  Educa- 
tional Association,  as  follows: 

**  The  lines  of  battle  are  drawn  here  this  morning  much  as  they  have  been 
drawn  on  previous  fields  of  discussion.  It  is  contended,  on  the  one  hand, 
that  the  proper  j)oint  of  view  from  which  lo  survey  the  child's  education  is 
that  of  the  available  culture  material.  It  is  insisted,  on  the  other  hand,  that 
such  point  is  the  nature  of  the  chiM.  Participants  in  the  discussion  empha- 
size respectively  environment  and  psy(  hology.  '  The  course  of  study  is  of 
prime  importance.'  some  say;  *  j)sy<:holo^i(  al  analysis  of  the  child  min<i  is 
what  we  want,'  others  reply.  I  cannot  think  the  issue  is  so  sharp  or  so  impor- 
tant as  the  contestants  appear  to  think. 

**  Education  is  the  growth,  expansion,  or  development  of  the  mind 
through  its  own  activity.  Hence  the  mind  i-;  a  fundamental  tact  to  be  con- 
sidered. Hut  the  min<i  acts,  and  so  grow:>.  only  when  brought  into  relation 
with  objects  capable  of  stimulating  it  to  activity,  an<i  so  to  growth.  Hence 
objects  of  knowledge  -  what  we  may  call  culture-material  or  education-stuff — 
is  also  a  fundamental  fact  in  education.  The  process  that  we  call  education 
may  therefore  be  examined  on  either  side,  viz.:  the  nature  to  be  educated  and 
the  material  or  stuff  to  be  used  in  educating  it.     There  is  an  adaptation  of  the 
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external  world  to  the  nature  and  needs  ot  the  mind;  there  is  an  equal  adapta- 
tion of  the  human  development,  or  of  civilization,  to  the  same  nature  and 
needs.  To  deny  this  last  proposition  is  to  deny  that  the  civilizations  of  the 
foremost  nations  are  psychological;  it  is  rather  to  affirm  that  they  are  not  gen- 
uine manifestations  of  man's  nature  but  are  parasitic  growths.  Hence  the  two 
points  of  view  are  correlatives,  and  to  omit  either  one  is  to  commit  a  mistake. 
Nearly  the  whole  field,  if  not  all  of  it,  can  be  seen  from  either  point  of  obser- 
vation. If  Dr.  Harris  and  Dr.  De  Garmo  were  to  sit  down  at  a  table  and 
draw  up  a  course  of  study  they  would  not  materially  disagree,  save,  perhaps, 
in  the  reasons  that  they  might  assign  for  their  respective  recommendations. 
For  instance,  Dr  Harris  would  urge  the  study  of  geography  because  it  is 
forced  upon  the  child  by  his  environment;  Dr.  De  Oarmo  would  urge  its  study 
because  it  is  adapted  to  the  development  of  his  mind.  Neither  one,  I  feel 
sure,  would  wish  to  deny  the  validity  of  the  other's  reason.  Accordingly,  I 
appear  on  the  field  in  an  irenical  spirit,  and  plead  not  for  a  compromise  but 
for  a  broader  view." 


THE  PROFESSIONAL  TRAINING   OF  HIGH  SCHOOL  TEACHERS. 


BY    PRESIDENT    R.   G.   BUONE,   MICHIGAN    STATE    NORMAL   COLLEGE. 


Mr.  Nightingale  of  Chicago  read  a  paper  upon  this  subject  before  the 
Schoolmasters'  Club,  November  1895,  which  was  published  in  Vol.  IV  of  the 
School  Revtm\  page  129,  March  1896.  It  was  then  called  a  "hackneyed 
subject,"  but  described  as  one  which  must,  in  the  interests  of  the  schools  and 
because  of  a  lingering  public  sentiment,  be  perennially  discussed.  True,  the 
question  is  one  that  has  been  discussed,  not  indeed  from  time  immemorial, 
but  throughout  much  of  the  professional  life  of  the  oldest  teacher,  perhaps, 
present.  Ten  years,  however,  will  cover  the  more  active  and  thoughtful  and 
public  discussion  of  the  question.  In  Poole's  Index,  the  leading  current  ref- 
erence to  pericxlical  literature,  no  mention  is  made  of  either  high  school  or 
secondary  teachers  as  to  their  training  prior  to  1887.  Most  of  the  serious  and 
more  scholarly  di^russions  of  the  questions  have  occurred  within  the  last  five 
years.  The  Cleveland  Cumulative  Index  has,  up  to  the  present  time,  made  no 
reference  to  the  professional  training  of  high  school  teachers;  nor  the  Ameri- 
can Library  Index  to  (General  Literature. 

The  sul)jc<  I  has  however  had  abundant  discussion,  sometimes  scattering, 
often  unintelligent,  in  gatherings  of  school  people;  which  has  had  its  effect, 
in  affording  niatrrial  for  critic  ism  and  further  discussion,  in  arousing  not  only 
the  professional  but  the  lay  interest,  in  revealing  both  strength  and  weakness, 
unexpected  in  high  s<  hool  tea(  hing.  and  in  a  slow  but  obvious  adjustment  of 
professional  opinion  upon  the  question. 

The  organ:/.alion  of  the  I)e)>artinent  of  Secondary  Education  in  the  Na- 
tional Association,  dales.  I  think,  from  1S87.  The  interests  of  the  high  school 
and  of  other  preparatory  schot»ls  were  given  attention  prior  to  that  upon  the 
general  programme  of  the  Association,  or  by  the  standing  committee  on  higher 
education  in  the  National  Council.  In  1891,  at  Toronto,  Mr.  Frank  E.  Plum- 
met, who  was  president  of  the  Secondary  Section  of  the  N.  E.  A.,  read  a  pres- 
idential address  on  the  '*  Future  High  School,*'  in  a  paragraph  of  which  upon 
the  high  school  teacher,  he  included  among  the  characteristics  demanded  by 
the  time,   "a  thoroagh  understanding  of  the  art  of  teaching." 
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Two  years  later,  during  the  meeting  at  Chicago,  Professor  E.  P.  Hughes  of 
Cambridge,  England,  read  a  paper  upon  **  Professional  Training  for  Teachers 
of  Secondary  Schools,"  and  outlined  the  practice  course  followed  by  the 
Teachers'  College.  The  year  following,  Mr.  C.  P.  Lynch,  referring  to  the 
editorial  introduction  by  Dr.  Harris  to  the  Report  of  the  Committee  of  Ten, 
that,  '*It  has  been  agreed  on  all  hands  that  the  most  defective  part  of  our 
education  is  that  of  the  secondary  schools,"  characterized  the  deAciencies  of 
high  school  work  as  arising  from,  (i)  an  inferiority  of  ecjuipment,  :  nd  (2)  an 
inferiority  of  teaching  ability. 

What  has  appeared  in  the  progress  since  11894  is  recent  history,  is  quite 
as  familiar  to  most  of  you  as  to  the  s])eakor,  and  need  not  be  recounted 
here. 

In  the  Report  of  the  Committee  of  Ten,  a  single  brief  paragraph  only  is 
given  to  the  qualifications  of  Secondary  Teachers,  aside  from  the  references 
made  to  this  by  several  of  the  conferences.  From  the  wording  of  the  intro- 
duction to  the  report,  concerning  the  admitted  need  for  more  **  highly  trained  " 
teachers  for  these  schools,  it  is  evident  that  what  was  in  mind  was  that  they 
should  be  more  scholarly.  The  Conference  on  the  Modern  Foreign  Languages 
averred  that  the  worst  obstacle  to  the  progress  of  modern  language  teaching  is 
the  lack  of  properly  equipped  instructors.  The  conference  on  the  physical 
sciences  reported  their  conviction  that  it  was  yet  impossible  to  provide  suitable 
instruction  in  elementary  science  even,  without  specially  trained  students  in 
science.  But  there  is  no  indication  there  either  in  the  text  or  the  context  that 
a  science  teacher  has  need  for  other  qualifications  than  to  be  a  scientist. 

Of  all  the  conferences,  that  upon  history  and  political  science  only,  gave 
deliverance  to  a  clear  conviction  of  the  necessity  of  something  more  than  a 
knowledge  of  history  for  efficient  history  teaching.  They  urged  that  the  sub- 
ject must  be  presented  by  teachers  who  not  only  have  a  fondness  for  histori- 
cal study,  but  who  have  paid  attention  to  effective  methods  of  imparting  in- 
struction, as  the  same  committee  elsewhere  phrases  it  '^a  knowledge  of  il- 
luminating methods  of  teaching  history." 

In  the  Report  of  the  Committee  of  Fifteen  upon  elementary  schools  and 
education  far  more  space  and  attention  were  given  to  the  qualifications  and 
training  of  secondary  teachers  than  in  that  of  the  Committee  of  Ten,  which 
had  reference  technically  to  secondary  schools;  which  only  emphasizes  the 
often  reiterated  statement  that  at  that  time  the  training  of  secondary  teachers 
had  not  yet  become  a  burning  c]ne>tion.  This  later  report  urges  that  as  one- 
sixth  of  the  teaching  body  in  the  I'nited  Stales  arc  secondary  teachers  or  sup- 
erintendents; and  that  as  from  the  students  of  the  high  schools  roine  our  so- 
cial and  business  leaders,  the  sujierintcndcnts,  village  principals,  and  prac- 
tically all  of  our  elementary  teachers,  **  secondary  teachers  should  be  trained 
even  more  carefully  than  elementary  teachers  are  trained."  And,  in  a  very 
general  way,  a  course  of  study  is  arrangeti  and  submitted  for  the  training  of 
such  high  school  teachers. 

Sixty  years  ago,  in  his  famous  Massachusetts  Report  for  1839,  Horace 
Mann  quoted  from  the  just  published  Fifth  Report  of  the  Glasgow  Educa- 
tional Society's  Normal  Seminary  as  follows: 

*'  There  is  perhaps  no  mistake  so  fatal  to  the  proper  education  and  train- 
ing of  youth  as  the  practical  error  of  imagining  that  because  a  man  possesses 
knowledge  therefore  he  will  be  able  to  communicate  it.  The  knowledge  of  a 
Newton  or  a  Bacon  avails  little  with  an  improper  mode  of  communicating  it." 

The  really  encouraging  fact  to  the  discussions  of  secondary  teachers  of 
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the  past  is  the  large  and  growing  interest  shown  in  questions  touching  the  order 
and  the  distribution  of  the  work,  actual  and  comparative  values  of  studies,  the 
varying  aims  of  education  at  successive  stages  of  a  child's  life,  the  conditions 
of  highest  returns  in  study,  and  economy  of  effort  on  the  part  of  both  student 
and  teacher.  These,  obviously,  are  not  academic  questions  at  all.  One  may 
be  a  scholar  with  all  the  dignities  that  pertain  to  vast  learning  and  well-earned 
honors,  and  yet  have  given  these  matters  little  or  no  serious  attention.  Such 
questions  have  been  often  discussed  and  in  both  scholarly  and  helpful  ways. 
The  consideration  of  these  could  not  long  continue  among  serious  minded  men 
and  women  having  the  interests  of  secondary  schools  at  heart,  and  the  convic- 
tion not  follow  that  their  meanings  will  be  really  apparent  to  those  only  who 
have  been  trained  to  supplement  their  academic  insights  with  these  and 
similar  pedagogical  interpretations. 

\  long  list  of  subjects  might  be  selecteci  from  recent  discussions  touching 
secondary  school  work,  generally  professional,  and  very  helpful.  "Aims  and 
Methods  in  the  Study  of  Literature,"  **  The  American  in  History,"  **Reading 
for  Teachers  in  the  High  School,"  **  Tendencies  of  Secondary  Science  Teach- 
ing," *'  What  Should  the  Mo«iern  Secondary  School  Aim  to  Accomplish?" 
••  What  Studies  should  Predominate  in  Secondary  Schools?"  **  Comparison  of 
American  and  European  Secondary  Schools,"  '*(ferman  Methods  in  Second- 
ary Schools,"  «*  K(]uipment  of  the  High  School  Teacher  in  France,  **  Reform  of 
Secondary  Iviuration  in  the  United  States,"  'Secondary  Education  in  Euro- 
pean Stales,"  **  French  and  American  Secondary  School  Programmes,"  **High 
School  Programmes  without  Oreek,"  **What  Constitutes  a  High  School?" 
••Order  and  Relation  of  Studies  in  High  School  Courses,"  **The  School  Cur- 
riculum in  its  Relation  to  Business  Life,"  ** Secondary  Schools  and  Co-ordi- 
nation of  .Studies."  ** Correlation  of  Science  work  in  Secondary  Schools," 
"The  C'urrit  uluni  cif  Small  High  .Schools,"  **  Values  in  Secondary  Education," 
"The  I*rin<  iple  and  Practice  of  Election  in  High  School  Courses,"  "Tenden- 
cies in  Secondary  Education,"  '*High  School  Work  and  Adolescence,"  and 
"  Research  as  the  Vital  Spirit  of  Teaching."  are  secondary  school  questions, 
none  of  whirh  bear  <lirectly  upon  the  question  under  present  consideration; 
but  all  of  whirh  through  twenty-five  years  have  made  easier  the  way  to  a  sound 
and  liberal  ronrcptit)n  of  the  professional  training  of  secondary  teachers.  For 
their  intelligent  treatment  there  are  needed  teachers  who  are  familiar  with  the 
forces  that  make  for  civilization,  the  directing  of  them,  and  the  comlitions  of 
social  and  personal  thrift  and  vigor;  the  aims  and  conditions  of  individual 
maturing  also,  and  the  insights  that  make  study  inviting  to  the  youth  and  pro- 
motive of  thr  highest  spiritual  health;  teachers  who  are  leaders,  conscious 
and  purpovf fill,  far  sreing.  resourceful,  students  who  know  the  way  to  student 
interests  and  know  how  to  inspire  others. 

As  a  r'.nult  of  all  this  <liscussion,  perhaps,  I  venture  to  think  that  the 
concensus  of  «)i>in:on  may  be  fairly  summarized  as  follows: 

I  #  tf 

(  I  )  In  general,  tt-ac  hing  should  be  prepared  for  as  should  any  other 
practice  involving;  scholarly  ability. 

{2  )  There  is  no  less  need  for  this  special  training  to  supplement  schol- 
arship among  high  school  teachers,  than  among  elementary  teachers. 

{ 3  )  The  professional  training  for  high  school  teachers  should  follow  or 
accompany  the  later  years  of  a  fairly  liberal  general  culture. 

(4)  What  is  meant  by  "professional  training"  comprises  more  than  a 
study  of  educational  doctrine  or  its  history.  There  is  implied  both  critical 
observations  of  good  teaching,  that  is  consciously  and  purposely  good,  and 
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teaching  accompanied,  followed  by  more  or  less  frequent,  and  always  expert 
criticism. 

I.  That  school  people  and,  more  or  less,  the  general  public  are  ques- 
tioning about  the  preparing  of  teachers  in  a  professional  way  for  the  advanced 
and  preparatory  classes  in  secondary  and  collegiate  schools,  implies  a  some- 
what widespread  recognition  not  only  of  a  possible  need,  but  of  the  possibility 
of  meeting  that  need.  It  seems  scarcely  to  be  re(|uired  in  this  presence  to 
argue  further  for  the  need.  The  very  general  interest  in,  and  use  of  the  high 
school,  have  dignifieri  its  work,  and  have  led  to  a  great  multiplication  of  its 
exercises,  to  increased  ecjuipmcnts  and  expenditures,  and  to  the  substitution 
of  new  and  far  less  utilitarian  aims  than  formerly.  The  more  rational  ends 
of  elementary  education  discover  their  natural  secjuence  in  the  humanizing  and 
socializing  and  moralizing  and  culturing  not  less  than  the  industrializing  pur- 
poses of  the  high  school.  Belter  teachers  are  needed  in  the  high  schools  to 
handle  wisely  the  improved  product  of  the  elementary  schools;  as  better  teach- 
ing must  soon  be  demanded  in  the  colleges  and  universities,  to  harmonize 
with  the  more  reasonable  conceptions  of  the  means  and  ends  of  education  and 
teaching,  in  the  better  secondary  schools.  It  is  a  wholesome  sign  that  people 
are  interested  in  the  work  and  resuUs  of  these  schools;  that  they  have  strong 
opinions  about  them,  and  widely  different  opinions;  that  the  discussion  springs 
up  anew  perennially,  begun  now  by  laymen,  and  now  by  professionals;  that 
occasionally  there  are  found  in  each  group  some  who  are  willing  to  listen  to 
the  other;  concessions  are  made;  very  general  and  sometimes  unimportant 
conclusions  are  accepted  and  formulated;  and  the  sky  is  clearing.  Teachers 
should  comprehend  the  matter  better  than  others.  The  right  will  be  conceded 
when  the  claim  has  been  justified.  In  the  meantime  there  is  a  growing  belief 
that  the  work  of  the  high  school  is  of  an  order  that  requires  high  art,  and  that 
some  of  the  fundamentals  of  the  art  may  be  communicated  and  the  principles 
that  make  it  rational.  Existing  schools  of  pedagogy  and  the  interests  of  the 
colleges  and  universities  in  the  curicula  and  leaching  and  the  product  of  these 
schools,  are  a  pledge  of  the  public's  confidence  that  the  teaching  is  worth 
improving  and  that  a  way  may  be  found.  Opinions  differ  as  to  the  right  way, 
or  the  best  way,  but  both  the  way  and  clear  vision  will  come  with  a  well-con- 
served interest. 

II.  Let  it  be  said  then,  speaking  somewhat  more  in  detail,  but  still 
broadly,  that  high  school  teachers  have  nee<l,  first  of  a  sensible  and  compre- 
hensive knowledge  of  the  growth  of  the  science  they  undertake  to  teach.  That 
the  mathematician,  for  e-xample,  who  aspires  to  be  a  teacher  also,  has  made 
himself  familiar  with  the  development  of  the  several  phases  of  his  subject, 
the  emphasis  now  put  upon  algebra  or  arithmetic,  and  again  upon  geometry, 
an<i  why;  the  parts  of  each  that  have  survived  and  those  that  have  dropped 
out  as  factors  in  elementary  and  ^econtlary  education,  and  why;  the  setjuence 
of  topics  and  their  respective  values  among  different  ])fople  and  at  different 
perij»ds;  the  respect  that  has  been.  thri»ugh  the  years,  accorde«l  the  several 
parts  of  the  subject,  and  the  wht)le  sul>jeci  among  others  in  the  curriculum, 
argues  a  fitness  for  teaching  mathematic  s  that  no  breadth  or  <lepth  of  math- 
ematical learning,  as  such,  can  guarantee.  The  best  teaching  of  high  school 
English  today^-either  its  grammar  or  lilerattire-  is  weak  in  quality  and  narrow 
in  scope,  except  the  current  possessitm  be  re  enforce*!  by  a  strong  perspective 
of  its  development.  The  teaching  of  either  is  undertaken  with  a  double  risk  by 
one  who  knows  no  language  but  English  and  who  sees  in  the  literature  of  the 
past  and  in  the  current  creations,  no  interests  and  purposes  of  the  race  stnig- 
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gling  for  expression;  groping,  now  in  darkness,  now  in  the  dawn;  now  leading 
the  life,  now  following  haltingly  and  subdued.  To  fail  in  this  insight  is  to  fail 
in  ondentanding  the  youth's  slow  maturing,  and  the  concealed  and  often  unin- 
telligible aspirations  and  unequal  appreciations  of  literature  and  the  values  of 
artistic  and  effertive  expression,  by  which  he  comes  to  an  intelligent  apprecia- 
tion of  th<rir  content,  and  a  mastery  of  their  forms.  The  same  is  not  less, 
perhaps  more  true,  of  the  evolution  of  the  sciences,  and  of  history  as  a 
srience.  With  the  ends  of  education  what  they  are  recognized  to  be,  no  one 
can  handle  any  knowledge  to  much  profit  as  a  school  instrument  who  is  unfa- 
miliar with  its  d«:trrmining  antecedents,  and  the  conditions  that  have  given  it 
present  form.  >r  ience  as  an  instrument  of  training  is  not  a  fixed  and  unchang- 
ing factor,  b'lt  mobile  and  becoming,  virile  and  aggressive;  and  is  a  fruitful 
instrument  to  this  end,  only  when  so  employed.  Secondary  teachers  have 
need  to  be  very  familiar  with  the  beginnings  and  important  stages  and  present 
dynamics  of  their  several  subjects,  and  the  social  and  professional  and  eco- 
nomic conditions  that  have  furthered  the  development. 

III.  This  implies  that  they  habitually  discriminate  in  their  teaching 
between  the  present  organization  of  this  current  science  and  its  empirical 
order.  There  are  dangerous  extremes  as  well  as  wholesome  truth  in  the  dictum 
of  Spencer  that  **the  order  of  development  of  the  faculties  in  the  individual 
it  the  same  as  the  order  of  development  in  the  race;"  with  the  implication  that 
the  subject  matter  which  was  suited  to  the  race  during  primitive  stages 
should  be  employed  by  teachers  with  children  in  corresponding  stages  of 
development.  It  does  seem  to  be  true,  however,  that  the  order  of  experi- 
ence is  vastly  superior  to  the  logical  order  as  an  instrument  of  education 
through  the  elementary  phases  of  whatever  subject.  Below  the  university  the 
empirical  order  is  the  effective  order  for  teaching;  though  it  is  a  quality  of 
large  scholarship  to  hold  and  use  knowledge  deductively.  This  may  explain 
in  part  why  it  so  often  hap|>ens  that  great  scholars  teach  badly.  They  fail  to 
remember  the  stages  in  which  they  came  to  their  now  familiar  convictions  and 
wide  knowledge.  But  this  constitutes  a  professional  view  of  one's  subject, 
and  the  ability  to  adapt  one's  abundant  knowledge  of  a  science,  whether  more 
or  less  complete,  to  the  needs  of  a  mind  growing  in  and  by  these  experiences 
goes  far  to  make  one  a  teacher.  The  secondary  teacher  has  need  to  know  his 
subject  in  its  making,  an<l  not  hold  it  statically  as  so  much  possession.  Schol- 
arship includes  the  latter;  it  may  or  may  not  include  the  former.  The  profes- 
sional training;  of  thr  secondary  teacher  should  include  the  latter  in  abundance, 
it  must,  t<i  be  '-ff'Ttivc,  include  the  former. 

IV.  .Aj/jin,  s'-€  ondary  school  teachers  have  need  to  know,  somewhat 
familiarly,  th*-  sta^'e*.  and  factors  in  the  general  history  of  culture,  the  condi- 
tions of  improvf-rii'  ri!  aiid  d"terioration,  social  and  personal,  and  the  success 
of  attempts  to  ']•.«•  th«-  varioiu  institutional  means  for  education  and  training. 
Among  the  scvrral  nations  and  in  different  ages,  what  has  succeeded  and  what 
failed?  What  of  i»'*rrn.in*;nt  value  had  each  for  us;  and  for  western  civiliza- 
tion? I'ndcr  what  soMal  and  personal  virtues  have  people  survived,  and  to 
what  rnd  f  hor  it  \^  that  the  s(»cial  group,  the  institution  and  the  large  inter- 
ests that  conserve  and  further  human  achievement  may  survive  to  worthy  ends, 
that  all  our  teaching  is  done,  mathematics  and  the  sciences,  technics,  mechan- 
ics, and  the  formularies,  not  less  than  history  and  the  train  of  the  humanities. 
The  teacher  in  secondary  not  less  than  elementary  schools  finds  his  instruction 
both  liberalized  and  made  specific,  whatever  be  the  branch  taught,  and  he  sees 
more  clearly  the  way  and  the  means  by  which  the  present  civilization  has  been 
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achieved;  among  all  the  products — human  and  material,  personal  and  public, 
what  really  has  seemed  worth  while;  what  has  justified  itself,  in  the  doing  or 
the  having;  what  educational  and  economic  values  our  own  experts  may  safely 
expect  to  attach  to  the  traditional  means  and  the  customary  devices.  The 
increased  acceptance  of  this  view  appears  in  (i)  the  larger  and  less  wooden 
interests  in  historical  studies,  and  in  the  wholesomeness  of  institutional  life  as 
related  to  the  means  and  environments  of  culture ;  (2)  the  serious  and  schol- 
arly attention  given  in  recent  years,  to  investigation  into  the  origin  and  growth 
and  influences  of  the  universities,  colleges  and  other  superior  institutions, 
including  academies  and  the  entire  group  of  secondary  schools;  and  (3)  the 
very  recent  interest  in  tracing  the  beginnings  and  development  and  the 
increased  employment  of  the  present  subjects  of  our  secondary  courses,  as 
means  of  education. 

Each  of  these  has  had  frecjuent  attention  in  recent  years  in  very  helpful 
papers  and  before  this  Club,  or  published  in  the  technical  and  general  period- 
icals of  the  day,  showing  an  attempt  to  discover  and  properly  organize  the  true 
work  of  the  secondary  school.  From  President  Kliot's  **  Current  Tendencies 
of  Secondary  Education,"  through  a  study  of  **  Values  in  Secondary  Educa- 
tion," ** German  Methods"  in  these  schools,  **The  Differentiation  of  High 
Schools,"  ''Self-Government,"  and  **Electives"  in  high  schools,  and  the 
relation  of  the  secondary  system  to  the  parts  above  and  below  it,  to  the  Report 
of  the  Committee  of  Ten  and  the  voluminous  literature  that  has  followed  it, 
there  is  revealed  a  rich  field  in  historical  and  critical  studies  in  secondary  edu- 
cation whose  cultivation  must  yield  rich  harvests  to  the  intending  teacher. 
Then  there  are  the  more  detailed  investigations  in  narrower  lines — such  as 
"English  Work  in  High  Schools,"  the  ''History  of  English-German  Teach- 
ing," and  the  "  Educational  Value  of  English;"  "  Methods  in  Teaching  Sec- 
ondary Latin;"  the  "Educational  Value  of  the  Method  of  Science  Teaching;" 
the  "Educational  and  Industrial  Value  of  Science;"  "  Natural  Science  in  a 
Literary  Education;"  the  "Humanistic  Element  in  Science;"  "Fundamentals 
in  History;"  "History  as  a  Factor  in  Secondary  Education;"  and  the  "Edu- 
cational Value  of  History;"  "The  Place  of  Modem  Foreign  Languages  in 
Secondary  Education,"  etc.  If  the  questions  above  need  to  be  answered 
for  the  good  of  the  school,  intending  teachers  have  need  of  a  training  that 
shall  fit  them  for  wise  answers.  What  with  our  groping  and  experimenting, 
sometimes  succeeding,  sometimes  failing,  we  should  see  to  it  that  those  who 
succeed  us  as  preceptors  and  instructors  of  the  youth  to  come  shall  be  equipped 
for  fewer  failures  and  a  surer  foresight. 

V.  But  whatever  the  plea  here  means,  or  does  not  mean,  there  should  be 
little  difference  of  opinion  among  us  upon  the  statement  that  a  study  of  the 
history  and  the  theory  alone  of  secondary  education,  will  not  make  one  a 
teacher;  any  more  than  a  study  of  the  contributing  sciences  alone  will  be 
adequate  to  the  training  of  physicians,  or  a  study  of  social  and  property  rights 
would  be  sufficient  for  the  lawyer.  The  teacher  has  a  right  to  his  practice 
training  as  has  the  doctor  to  his  clinic  or  the  lawyer  to  his  moot  court;  and 
the  secondary  teacher  not  less  than  the  mistress  of  the  grades.  The  colleges 
and  the  universities,  and  superior  normal  schools  of  the  country,  must  accept  the 
charge  of  certificating  from  their  halls  for  such  positions  those  only  who  have: 

(1)  An  abundant  scholarship,  from  two  to  four  years  in  advance  of  the 
academic  work  they  undertake. 

(a)  A  sympathetic,  but  critical  and  philosophical  mastery  of  the  current 
educational  doctrine.     And 
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(3)  An  assured  resoarcefalness  and  effectiveness  before  a  class,  that  gires 
promise  of  their  being  able  really  to  help,  in  a  large  way,  not  hinder  the  pro* 
gress  of  their  students. 


THE  PROFESSIONAL  TRAINING  OF   HIGH  SCHOOL  TEACHERS. 


BY    PRINCIPAL   A.    J.    VOLLAND,    GRAND    RAPIDS. 


At  a  recent  meeting,  the  State  Council  of  Superintendents  of  New  York 
favored  a  resolution  urging  the  passage  of  a  law  which  shall  prevent  the  ap- 
pointment, in  that  state,  after  May  i,  1899,  of  teachers  in  high  schools  who 
are  not  graduates  of  colleges  or  universities  approved  by  the  Regents  of  the 
University  of  New  York.  And  the  following  significant  requirement  was  ad- 
ded: "  That  all  such  applicants  shall  have  had  at  least  one  year's  study  in  a 
recognized  school  of  pedagogy  or  two  years'  teaching  experience  in  high 
schools  or  three  in  elementary  grades."  Here,  then,  are  distinctly  recognized 
two  qualifications  for  the  high  school  teacher,  namely,  scholarship  and  peda- 
gogical training. 

It  seems  unnecessary  to  discuss  the  almost  axiomatic  statement  that  no 
teacher  should  be  employed  in  a  high  school  who  is  not  a  graduate  of  the  lit- 
erary department  of  a  college  of  repute.  And  the  statement  is  just  as  true 
whether  the  high  school  prepares  for  college  or  not.  Those  who  are  seeking 
an  education  in  our  secondary  schools  should  have  the  benefit  of  the  most 
competent  teacher,  regardless  of  whether  that  school  is  the  last  of  their  stu- 
dent life  or  is  but  the  opening  door  to  the  more  advanced  life  of  a  college.  A 
broad  scholarship  gained  from  years  at  a  college  is  an  essential  characteristic 
of  such  a  competent  teacher.  And  this  scholarship  should  be  broad,  not  nar- 
rowed by  specialization  in  the  early  years  of  college  work.  The  college  stu- 
dent should  widen  his  horizon  in  language,  history,  mathematics  and  science, 
should  come  in  touch  with  the  world  of  knowledge.  Whatever  special  line  of 
work  our  student  is  intending  to  pursue  in  after  years  as  a  teacher,  he  must 
be  able  to  draw  his  illustrations  freely,  intelligently,  from  all  life,  for  in  the 
high  school,  he  will  not  be  teaching  specialists.  As  a  teacher,  he  will  have 
before  him  a  wide  range  of  receptivity  and  of  adaptability  in  the  many  young 
minds  in  his  classes  and  unless  his  illustrations  are  drawn  from  all  life  and  ac- 
complishment, his  efforts  will  be  halting  and  unsuccessful.  Language,  science, 
mathematics  and  history  are  all  handmaids  to  the  specialist  and  to  disdain 
their  help,  to  pretend  to  despise  them  is  but  to  prove  one's  own  narrowness 
and  to  dwarf  one's  teaching  capacity.  I  have  known  several  complete  fail- 
ures among  high  school  teachers  because  of  this  lack  of  breadth  of  horizon. 
These  teachers  failed  to  appreciate  that  their  special  line  of  work  was  connec- 
ted with  the  different  work  of  other  teachers.  And  yet,  I  would  not  exalt 
knowledge  too  high,  for  wisdom  is  higher  still.  Wisdom  is  common  sense, 
and  without  common  sense  all  our  acquired  knowledge  is  but  a  tinkling  cym- 
bal. But  with  common  sense,  the  educated  man  is  well  equipped  for  even  the 
profession  of  teaching,  though  he  is  better  equipped  if  he  has  a  knowledge  of 
the  laws  of  the  mind  and  of  methods  of  teaching,  and  also  has  the  ability  to 
apply  these  methods  intelligently  and  fruitfully. 

This  leads  us  then  to  the  pedagogical  side  of  the  topic.  Those  New  York 
superintendents  emphasized  the  necessity  for  technical  training  in  the  high 
!kchool  teacher  and  said  it  could  be  gained  in  two  wajrs,  one  by  attending  a  re- 


— 11  — 

cognized  school  of  pedagogy,  the  other  by  actual  teaching  experience  either 
in  high  schools  or  in  elementary  grades. 

A  teacher  untrained  in  his  ])rofession  is  as  much  of  an  absurdity  as  an  un- 
trained doctor  and  is  capable  of  even  as  much  mischief.  Permit  me  to  show 
from  some  experience  in  high  school  work  in  what  important  ways  a  college- 
bred  man  makes  mistakes  in  teaching  when  he  is  not  acquainted  with  psycho- 
logic and  pedagogic  truths.  First:  The  high  school  teacher  just  from  college 
will  be  likely  to  use  college  methods  in  his  work,  he  will  instruct  rather  than 
teach.  Second:  In  his  ignorance  of  the  psychologic  truth  that  the  mind 
grows  by  its  self-activity,  our  untrained  teacher  thinks  his  pupils  know 
much  because  he  has  told  them  much.  The  third  mistake  naturally  follows  in 
that  he  has  deprived  his  pupils  of  the  right  of  discovery,  deprived  them  of 
that  incentive  for  further  work.  **  Eureka!"  the  philosopher  cried,  and  the 
joy  of  discovery  is  the  right  of  every  student.  Fourth:  Flis  language,  when 
he  should  talk  with  accuracy,  clearness,  and  concreteness,  is  not  adapted  to 
the  mentality  of  his  pupils.  He  talks  over  their  heads  both  in  respect  to  the 
content  of  the  words  he  uses  and  the  fitness  of  his  illustrations.  Fifth:  The 
details  of  attention  on  the  part  of  his  pupils,  their  order  and  deportment,  es- 
cape him.  These  points  may  be  largely  overlooked  in  college  but  are  not 
wisely  so  even  in  a  large  high  school.  Sixth:  Our  inexperienced  teacher 
with  no  training  in  methods  blunders  lamentably  in  his  presentation  of  sub- 
jects. He  has  no  method  of  teaching,  no  methods  of  attack,  naturally  be- 
longing to  the  subject  in  hand.  He  has  not  learned  what  is  to  be  done  as  a 
teacher,  why  it  is  to  be  done  and  how  it  is  to  be  done.  This  must  mean  a 
blundering,  aimless  recitation.  He  does  not  know  how  the  mind  acts  and 
what  is  the  best  way  of  presenting  objects  of  knowledge  so  as  to  lead  to  their 
comprehension  in  the  easiest  and  yet  most  valuable  manner.  And  once  more, 
he  does  not  know  the  educational  value  of  the  subjects  he  is  to  teach,  does 
not  know  for  instance,  the  purpose  to  be  aimed  at  in  the  study  of  geometry 
or  history  or  language. 

Many  other  illustrations  of  pedagogical  mistakes  made  by  college  grad- 
uates not  professionally  trained,  might  be  given,  but  here  are  enough  to  show 
the  need  in  a  high  school  teacher  of  some  pedagogic  training  in  addition  to 
the  knowledge  qualifications  first  discussed.  Without  a  comprehension  of  the 
principles  on  which  good  teaching  is  based,  the  teacher  becomes  either  a  mere 
imitator  or  a  teacher  without  definite  purposes  and  well-considered  means  for 
accomplishing  these  purposes.  (\)mmon  sense  leads  many  teachers  to  teach 
correctly, — common  sense  instructed  by  experience.  Hut  there  are  many  left 
whom  the  work  in  a  pedagogical  school  would  benefit.  A  year  in  such  a 
school  concentrates  the  truths  of  many  lives  and  experiences,  changes  his  men- 
tal attitude  so  that  he  no  longer  considers  knowledge  from  the  point  of  view 
of  the  student  merely  but  also  Trom  that  of  the  teacher.  And  it  seems  to  me 
that  the  theory  of  the  science  of  education  should  be  accompanied  by  the 
practice  of  the  art  of  education.  The  man  who  is  learning  to  teach  will  learn 
most  by  teaching  under  intelligent  supervision. 

Concluding,  I  would  say  that  in  my  opinion,  the  professional  qualifica- 
tions of  high  school  teachers  should  be:  First,  The  general  or  broad  schol- 
arship gained  in  a  college  literary  course;  second,  The  specialization  in  such 
work  as  they  desire  to  emphasize;  third,  .\n  intelligent  acquaintance  with 
fwychologic  knowledge  derive<l  from  history,  philosophy  and  experience; 
fourth,  A  fund  of  tested  methods  based  on  psychology  intelligently  formula- 
ted from  experience  under  su|>ervision. 
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A  young  person  so  equipped  and  strengthened  by  common  sense,  tact 
and  sympathy  will  succeed  as  a  teacher  in  any  school,  and  will  be  well  quali- 
fied for  the  work  of  a  high  school  teacher. 


COMMERCIAL  COURSES  IN  THE  HIGH  SCHOOL. 

[The  foUowinj;  courses  of  stiuly  for  hif^h  sch(X)l  commercial  depMirtmentsor  commercial  high 
schools  were  submitted  to  the  club  at  the  Friday  afternoon  session  as  bases  for  discussion.] 

I. 


PREPARED     BY     DUKANI)     W.     SPRINGER,     B.    S.,     DIRECTOR    COMMERCIAL     DEPART- 
MENT,    HIGH     SCHOOL,    ANN    ARBOR. 
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FlKSr     SKMESTKR. 

German,  S|Kinish  or  French, 

Algebra, 

U.  S.  History, 

English, 

SECOND     SEMESTER. 

German,  S{>antsh  or  French, 
Commercial  Arithmetic, 
Modem  History, 
Correspondence  and  Penmanship, 


I  IKS  I     sF.MKSrKlt. 

(verman.  Spanish  or  French, 

Accinintin^. 

Civil  (iovrriiiiifnt, 

CliemiMry. 

Knglish. 

SFTONI)     SKMESTKR. 

German,  S|ianish  or  French. 

Office  WnrL,  ami  ('u^tomik  an<l  Meth- 
ods of  Hutinc^s, 

Com'l  I.aw.  and  Nat*l  and  Foreign 
Cnn'l  Ijet;i*lat»i»n, 

Industrial  Chemistry, 

English, 
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FIRST    SEMESTER. 

German,  Spanish  or  French, 

Algebra, 

Physical,  Commercial   and    Industrial 

Geography, 
Freehand  and  Instrumental  Drawing, 
English, 

SECOND    SEMESTER. 


U    German,  Spanish  or  French, 
'^    Bookkeeping, 

Botany  or  Biology, 

Typewriting, 

English, 
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FIRST    SEMESTER. 
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German,  Spanish  or  trench. 
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Physics, 

History  of  Commerce  and  Industries, 

Geometry, 

American  Literature, 
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SKCDNI)     SEMESTER. 

(>erman,  Spanish  or  French, 

Physics, 

Economics, 

4 

4 
4 

Study  of  Products  and  Fabrics, 
English  Literature, 

4 
5 

Kkmark^  -|.  The  al>«)ve  outline  presupposes  a  study  of  Business  Forms,  and  enough  of 
B<K>kkeeping  to  enable  one  to  kee(>  a  private  cash  account,  in  the  eighth  grade. 

2-     The  figures  tf>  the  right  imlicate  the  number  of  recitation  periods  per  week. 

3.     Black-faced  figures  indicate  that  the  lessons  should  not  require  extended  outside  work. 

4  Stenography  may  he  substituted  for  any  ten  hours*  work.  No  credit  for  the  study  of  a 
foreign  language  should  be  given  unless  it  has  been  pursued  at  least  two  years.  If,  therefore, 
stent^raphy  is  sul»tituted  for  one  year  of  a  language,  but  one  foreign  language  can  be  taken. 

$.  Each  student  should  be  required  to  devote  at  lemst  three  bottrs  a  week  to  systematic 
physical  development  and  one  hoar  a  week  to  acquiring  the  art  of  public  speaking. 
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II. 

PREPARFD  BY  CARL  C.  MARSHALL,  KDITOR  OK  Learning  by  Doin\^,  BATTLE  CREKK, 
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FIftST   SEMESTER. 

Writing  (free  mrm) 

Elementary  Dookkeeping  and  Office  Trac 
tice 

English  ((srammar  Review   with    Business 
Correspondence)  and  Spelling 

History  of  American  Government  and  Poli- 
tics 

SECOND  SEMESTER. 

Commercial  Arithmetic 
Bookkeeping  and  Office  Practice 
English   (Circular    l.«tters,    Business    An- 
nouncements,   with     Proof    Reading, 
Printing  Office  Requirements,  etc.) 
Elements  of  Business  1.aw 


FIRST   SEMK:»TER. 
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English  History 
Elements  of  Algebra 
Elementary  Ecimoiiiics 
(fcrman  or  S|)anish 


SK«*i»Nn   sbMESTKR. 


p      Economics 

Elementary  (leomrtry 

Study  of  Products  and  Industries 

Elementary  Physics 

Spanish  or  German 
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FIRST  SEMESTER. 

Stenography  and  Typewriting 
Business  I.aw 

Goyernment  (Municipal  and  State) 
Transportation  and  Commerce 

SECOND  SEMESTER. 

Stenography  and  Typewriting 
Corporations  and  Corporation  Accounting 
History  of  Commerce  and  Industries 
Ethics  as  applied  tti  Business  and  Commerce 
Elements    of      Rhetoric,      Pre|>aratiiMi    of 
Themes,  etc. 


FIRST   SEMESTER. 
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Inorganic  Chemistry 

American  Literature 

Industrial  Drawing  and  Ornamentation 

Spanish  or  German 


SECOND   SEMESTER. 


Organic  Chemistry  with  Biology 
Banking  and   Finance  and   .Advanced  Ac* 

cfiuntancy 
S<»ciol<>gy 
Sjianish  t>r  («erman 


MANUAL  TRAINING    IN  THK   HKWI    SCHOOL. 


SECOND  PART  OF  A  PAPER  READ  BV  SUPERINTENDENT   DAVID  MACKENZIE, 

MUSKEGON. 


[The  first  part  of  the  paper — a  careful  discussion  of  certain  theoretical  aspects  of  the 
question— is  omitted  for  lack  of  space. —Editdk.] 

Equipment. — Although  manual  training  is  as  essential  a  part  of  an  ele- 
mentary as  of  a  secondary  school  curriculum,  its  introduction  into  the  latter 
presents  so  few  difficulties  as  compared  with  its  introduction  into  the  former, 
that  the  first  year  of  the  high  school  is,  perhaps,  best  suited  as  a  starting  point 
from  which  the  subject  can  be  extended  later,  as  conditions  will  permit,  into 
the  grades  below  and  above  this. 

A  complete  manual  training  high  school  will  have  three  departments,  that 
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of  the  mechanic  arts,  that  of  the  domestic  arts,  and  that  of  drawing.  The 
mechanic  arts  will  require  five  shopg, — the  joinery,  the  pattern  shop,  the  foun- 
dry, the  smith  and  the  machine  shops.  The  domestic  department  will  have  a 
kitchen,  a  dining-room,  a  laundry,  one  or  two  sewing-rooms  and  a  nursery. 
In  the  drawing  department  there  will  be  separate  rooms  for  freehand  and  me- 
chanical drawing,  and  for  modeling,  or  such  other  phases  of  the  work  as  the 
course  may  include.  In  addition  there  will  be  a  gymnasium  for  the  boys  and 
also  for  the  girls,  and  the  various  store  rooms,  class  rooms,  and  usual  facili- 
ties required  in  a  modern  school  building.  In  most  communities,  the  expense 
of  such  a  building  and  equipment  makes  its  immediate  realization  an  impossi- 
bility. Hut  the  absence  of  a  special  building  is  not  a  bar  to  the  introduction 
of  manual  training  into  high  schools.  The  ordinary  class  room  will  suffice  for 
the  plain  sewing;  a  session  room  containing  a  floor  space  of  1,200  feet  will 
serve  for  a  kitchen,  while  a  well-lighted  basement  room  with  a  floor  space  of 
not  less  than  1,600  feet  will  meet  the  requirements  for  the  joinery,  or  of  2,400 
square  feet  where  the  joinery  and  the  pattern  shop  are  to  be  combined.  A 
building  having  three  such  rooms  for  utilization,  contains  accommodations  for 
two  years  of  manual  training  in  domestic  and  mechanic  lines.  If  more  room 
than  this  is  obtainable,  it  can,  of  course  be  used  advantageously.  But  expen- 
sive buildings  and  lavish  equipments,  although  characteristic  of  many  manual 
training  schools  that  owe  their  existence  to  private  beneficence,  are  in  no  sense 
a  necessity,  and  not  even  desirable  educationally  or  industrially.  Indeed,  it 
seems  to  be  the  prevailing  opinion  among  those  familiar  with  the  subject  of 
manual  training,  that  the  matter  of  necessary  space  and  equipment  has  been 
greatly  exaggerated,  and  the  wiser  policy  is  to  begin  on  a  moderate  and  un- 
pretentious basis  and  enlarge  with  the  natural  growth  of  the  work.  Further- 
more, each  school  should  build  up  an  individuality  of  its  own,  determined 
largely  by  its  particular  conditions  and  environment.  With  each  year,  slight 
modifications  may  seem  desirable,  so  that  it  is  better  to  begin  modestly,  and 
equip  gradually  and  according  to  the  actual  necessities  of  the  school.  In  de- 
termining this  matter,  it  is  to  be  remembered  that  each  work-room  can  be  oc- 
cupied by  four  sets  of  pupils  each  day,  the  manual  training  day  including  four 
pericxls  of  one  an<l  one-half  hours  each.  The  number  of  pupils  to  the  class 
should  not  exceed  twenty,  although  in  first  and  second  year  work  it  may  safely 
reach  twentyfour,  if  necessary.  Thus  each  workroom  provides  accommoda- 
tions each  day  for  eighty  pupils. 

A  fair  estimate  of  what  may  be  regarded  as  a  reasonable  equipment  for  a 
high  school  begitining  manual  training  under  these  conditions,  would  be: 

First  and  second  years: 

I.     Joinery  (  ist  year  joinery  and  carving). — 

10  Double  Benches  at  <i5 %  150  00 

20  sets  Bench  tools  at  $10 200  00 

20  sets  C^arving  tools  at  S5 100  00 

Tool-room  equipment 50  00 — t  500  00 

Later  it  will  be  found  advisable  to  provide  for  a  more 
complete  equipment  which  will  include  a  circular 
taw,  a  planer,  and  a  grindstone,  which  may  be 

estimated   at %  250  00 

Shafting,  Belting,  etc 100  oo>-  %  350  00 
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2.     The  Pattern-shop  (2nd  year — turning  and  pat- 
tern-making).— 

10  Lathes  at  ^45 $  450  00 

20  sets  bench  tools  at  { 1  o 200  00 

Benches 100  00 

Tool-room 50  00 

Shafting,  Belting,  etc 200  00—^1000  00 

To  this  outfit  should  be  added  as  soon  as  possible: 

a  pattern-maker's  lathe,   band-saw,   trimmer,   and 

grindstone,  estimated  at 200  00 

Total 5 1 200  00 

^\.  The  Kitchen.  -The  most  important  item  in  connection  with  the 
kitchen  is  the  plumbing,  but  unless  the  conditions  are  unusual,  the  expense  of 
fitting  up  auii  equipping  need  not  exceed  5500.  This  will  include  kitchen- 
desks  with  gas  and  water  connections,  a  coal  and  a  gas  range,  and  individual 
and  class  dishes  and  utensils  for  classes  of  twenty  pupils  each. 

4.  The  Sewing  Room. — The  expense  of  this  room  is  very  small,  as  sew- 
ing-tables and  chairs  constitute  its  chief  articles  of  furniture.  As  the  sewing 
advances  into  garment  and  dress-making,  draughting  tables  and  sewing  ma- 
chines must  be  added. 

5.  Drawing  Rooms. — In  most  of  our  high  schools  there  is  always  a  more 
or  less  extended  course  in  drawing  or  in  art.  In  such  schools,  all  that  would 
be  necessary  would  be  its  adjustment  and  correlation  with  the  manual  training. 
For  the  first  year  or  two  the  drawing-room  work  might  be  carried  on  in  the 
ordinary  class  or  session  rooms  when  special  drawing  rooms  are  not  provided, 
but  as  soon  as  possible,  specially  fitted  drawing  rooms  should  be  provided 
with  suitable  light,  and  with  tables,  easels,  models,  casts,  and  studies.  Such 
an  equipment  may  be  estimated  at  from  S250  to  S500. 

6.  Lavatories. — Unless  the  building  is  a  modern  one,  with  a  large  and 
convenient  lavatory,  provision  will  have  to  be  made  for  at  least  one  lavatory 
for  the  shop.  Lavatories  and  lockers  constitute  an  important  item  in  a  manual 
training  school,  both  in  respect  to  ease  and  successful  administration.  It  is 
desirable  that  each  shop  and  work-room  have  its  own  lavatory  and  lockers,  or 
that  at  least  a  separate  lavatory  be  provided  for  every  two  shops;  but  as  this  is 
an  item  pertaining  rather  to  the  building  than  to  the  manual  training  e(]uipment, 
and  as  it  offers  such  a  wide  margin  in  style  and  construction,  it  is  difl^cult  to 
give  an  estimate  of  its  cost.  Perhaps  $500  may  be  taken  as  an  average  esti- 
mate of  the  cost  of  a  lavatory  containing  twenty  basins  and  one  hundred 
lockers. 

7.  Power. — The  question  of  power  will  be  determined  largely  by  local 
conditions  and  individual  preferences,  but  does  not  re<)uire  consideration  until 
the  school  is  ready  for  the  lathes.  In  our  own  school  we  have  adopted  elec- 
tric power,  and  for  the  two  wood- working  shops  have  a  15 -horse-power  motor 
costing,  complete,  about  $500. 

Although  these  suggestions  and  estimates  are  given  on  the  supposition 
that  provision  is  to  be  made  for  but  two  years  work,  it  will  not  be  amiss  to 
add  estimates  for  the  shop  equipment  for  third  and  fourth  years. 
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Third-year  Shops: 

1.  Foundry — 

Cupola,  core-oven,  brass  furnace,  ladles,  cru- 
cibles, etc ^300  00 

Foundry  tools,  scale,  etc 150  00 

Benches 100  00—$  550  00 

2.  Smith-shop — 

20  Forges  and  connections 300  00 

Fan,  blower  and  connections 150  00 

Installation 15000 

Tools 500  00 — $1100  00 

3.  Motors  for  the  above  shops  (complete) 400  00 


Total ^2050  00 

Fourth-year    Sfachine  Shop: 

Ten  lathes  at  ^200  ..52000  00 

Planer,  shape r,  drill  and  milling  machine  and  instal- 
lation      1000  00 

Tools,  benches  500  00 — {3500  00 

The  CuRRict'i.UM. — The  lack  of  time  and  the  difficulty  of  adding  to  an 
already  crowded  curriculum  are,  next  to  cost,  probably  the  chief  deterrent  fact- 
ors to  the  introduction  of  manual  training  in  our  high  schools.  But,  as  has 
been  shown,  manual  training  is  not  necessarily  unreasonably  expensive,  and 
will  in  this  respect  compare  favorably  with  the  equipment  of  scientific  labora- 
tories, which  are  a  part  nowadays  of  even  the  smaller  high  schools.  It  will  be 
found,  too,  on  trial  that  actually,  as  well  as  theoretically,  handwork,  although 
adding  somewhat  to  the  length  of  a  pupil's  hours  per  week,  easily  compensates 
for  this  by  contributing  in  a  marked  degree  to  his  mental  power  and  capacity 
for  his  academic  studies.  In  the  typical  manual  training  school  the  time  given 
to  hand-work  and  to  academic  class  work  is  the  same,  but  this  proportion  will 
not  be  found  suited  to  the  average  high  school  pupil.  In  Muskegon,  where 
manual  training  has  been  tried  for  two  years,  pupils  having  special  aptitudes 
for  industrial  work  divide  their  school-day  nearly  equally  between  manual  and 
academic  work;  while  others,  whether  in  high  school  or  in  college  preparatory 
courses,  devote  only  about  one-fourth  of  their  school-day  to  manual  work. 
Whether  or  not  this  proportion  will  be  continued  throughout  the  entire  four-year 
course,  will  be  determined  by  results  as  we  shall  see  them.  Of  a  total  of  four 
and  one-half  hours  a  week  given  to  the  manual  work  by  academic  pupils,  one 
and  one-half  hours  are  spent  in  two  lessons  in  the  drawing  rooms  and  three 
hours  in  two  lessons  in  the  shops  or  work-rooms. 

Cost  ok  Matkkial  and  of  Mainte.nance. — The  cost  of  the  material  used 
by  pupils  is  very  small  under  economic  management  and  is  paid  for  by  the 
pupils  themselves  by  materials  fees.  Our  aim  is  to  make  the  fees  charged  just 
balance  our  exj>enditures  for  materials.  The  fees  charged  at  present,  which  is 
the  only  expense  connected  with  attendance  at  the  school,  are,  for  resident 
pupils: 

I.      Mechanic  Arts  Department. 

a.     Mechanical  courses  (one  year,  5  lessons  per  week),  each  per 

year $    50 

i.     Academic  courses  (one  year,  2  lessons  per  week),  each  per  year         25 
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J.    DwmisUe  Dipartmint. 

a.  Sewing  and  dressmaking,  all  courses  each  per  year ij 

b.  Cookery: 
i)  Domestic  courses  ^2  lessons  per  week),  each  per  year,  a  00 
2)  Academic  courses  (i  lesson  per  week),  each  per  year. .  i  00 

(3)  Housekeepers'  class  (15  lessons) 5  00 

c.  Laundry  (when  a  separate  course) «5 

3.     Drawing  Department. 

All  courses  (i  year)  each a{ 

Cost  of  Instruction. — Salaries  will  average  higher  here  than  in  the  high 
school,  as  the  demand  for  thoroughly  successful  teachers  in  both  the  mechanic 
and  the  domestic  arts  exceeds  the  supply.  In  considering  this  queationi  it 
should  be  remembered  also,  that  most  of  this  work,  like  laboratory  work  in  a 
high  school,  requires  vacant  periods  during  the  day  for  preparation  so  that  a 
teacher  cannot  always  conduct  the  full  number  of  four  classes  a  day,  if  normal 
manual  training  periods  are  in  vogue.  Salaries  for  the  different  departments 
may  be  estimated  at  $800  to  $1,200  for  the  mechanic  arts,  {700  to  $1,000  for 
the  domestic  arts  and  science,  and  $700  to  f  1,000  for  drawing.  In  our  own 
school  which  has  an  enrollment  of  over  500,  with  three  heads  of  departments 
and  four  assistants,  the  salary  roll  is  about  $650  per  month. 

Instructors. — The  promised  results  of  manual  training  are  not  depen* 
dent  upon  or  commensurate  with  an  expensive  plant  or  lavish  equipment  but 
the  personality  and  character  of  the  teachers.  F'or  whether  manual  training 
will  be  simply  one  more  time-consuming  subject  in  an  already  crowded  curri- 
culum or  whether  it  will  be  a  unifying  element  in  the  course  of  study  con- 
tributing to  the  fullest  development  of  the  intellect,  the  sensibilities  and  the 
will,  and  to  the  realization  of  the  spiritual  ideal,  will  depend  upon  the  attitude 
of  the  teacher  toward  his  work.  A  mere  workman  or  even  a  clever  artisan* 
however  skillful  in  the  use  of  tools,  ean  never  secure  higher  than  economic 
and  industrial  results.  Nor  is  the  situation  always  much  improved  by  the  em- 
ployment of  graduates  of  technical  and  professional  schools;  for  too  often 
their  teaching  is  only  a  repetition  of  the  erroneous  teaching  of  the  schools,  in 
which  formal  instruction  takes  the  place  of  self*  training  and  development. 
Their  pupils  may  attain  surprising  technical  skill  and  intellectual  and  aesthc^ 
tic  appreciation,  but  they  will  not  gain  in  self-direction,  in  human  interest  ot 
in  spiritual  insight.  To  technical  knowledge  and  skill  must  be  added  a  study 
of  pedagogics,  and  above  all  an  insight  into  and  sympathy  with  the  ethical 
and  spiritual,  as  well  as  educational  value  and  aim  of  manual  training,  which 
will  elevate  and  transform  manual  labor  in  the  home  and  m  the  shop  from 
drudgery  to  pleasurable  activity,  and  make  of  the  servant  and  of  the  laboring 
man  profitable  and  progressive  Jfactors  in  the  industrial  and  social  world. 


PRINCIPALS'  ROUND  TABLE. 

MARKING    SYSTEMS    AND  GRADES   OF  DIPLOMAS. 

Principal  J.  H.  Harris,  Bay  City: — Four  systems  of  marking  are  in 
vogue:  (i)  The  numerical  system;  (2)  the  word  system — excellent,  good, 
fair,  poor,  etc.;  (3)  the  letter  system— A,  B,  C,  D,  etc.;  (4)  the  passing  or 
open  system,  where  pupils  are  marked  %vai\\y  passed  ox  not-passed.  But  since 
the  last  three  lystemi  reduce  themselves  ultimately  to  a  numerical  judgment 
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in a  more  or  less  concious  deforce,  the  preference  for  one  or  another  must  rest 
on  the  question  of  the  relative  value  of  what  may  be  styled  the  open  versus  the 
close  system  of  grading,  /.  e.  systems  1-3  versus  system  4.  Since  the  fundamen- 
tal and  original  function  of  the  marking  system  is  to  give  outward  and  visible 
expression  to  a  subjective  judgment  of  the  mental  attainments  and  possibilities 
of  a  pupil,  the  open  system  is  undoubtedly  the  sounder  and  more  rational,  for 
it  is  founded  upon  a  basis  which  will  last  through  life,  whereas  the  close  sys- 
tems are  artificial  and  temporary.  But  although  the  original  purpose  of  the 
marking  system  is  to  estimate  the  pupil's  powers,  there  are  certain  legitimate 
concomitants  of  it  too  important  to  be  overlooked.  These  are  the  stimulation 
of  friendly  rivalry,  the  improvement  of  the  general  tone  of  scholarship,  and 
especially  the  cultivation  of  what  may  be  termed  school  public  opinion,  /.  e,,  a 
feeling  of  pride  before  one's  classmates  in  successful  and  creditable  perform- 
ance. These  objects  are  secured  by  the  artificial  stimulus  of  the  close  system; 
they  are  not  directly  fostered  by  the  open  system.  The  conclusion  may  be 
drawn  that  where  the  educational  and  moral  tone  of  the  community  is  of  a 
sufficiently  advanced  character  to  rest  on  the  broader  and  more  logical  grounds, 
where  the  children  are  from  progressive  and  cultured  homes  where  high  ideas 
prevail,  the  simple  feelings  of  pride  and  shame,  admiration  and  respect  of 
schoolmates,  and  the  like,  will  be  found  to  be  adequate  motives,  and  the  mere 
record  oi  passed  ox  not-passed^  or  eondi/ioned w'\\\  be  found  to  satisfy  all  the  ends 
for  which  the  marking  system  exists.  But  where  the  community  has  not  reached 
a  high  stage  of  intelligence,  where  low  ideas  prevail  in  both  the  home  and  the 
community,  the  artificial  stimulus  becomes  necessary,  and  the  close  system 
will  meet  certain  ends  which  cannot  be  met  in  any  other  way.  In  most  schools 
the  conditions  are  not  yet  ripe  for  the  simplest  and  most  rational  method  of 
marking.  For  the  present,  therefore,  teachers  must  gradually  work  toward 
the  second  and  third  methods,  which  are  in  the  nature  of  compromises  and 
stepping-stones. 

RHETORICAL    EXERCISES. 

Principal  \V.  D.  Baker,  Battle  Creek: — There  should  be  some  field 
wherein  the  pupil  of  special  capacity  for  public  speaking  may  exercise  his 
talent.  This  already  exists  in  the  form  of  rhetorical  exercises  in  schools,  and 
in  local,  district  and  state  oratorical  contests.  The  work  in  this  field  is  at 
present  being  creditably  done  and  arouses  a  great  deal  of  interest. 

There  should  also  be  a  strong  effort  made  on  the  part  of  teachers  to 
remove  the  difficulty  that  many  pupils  experience  in  fluently  and  audibly 
expressing  them!>clves.  This  matter  is  not  receiving  sufficient  attention.  The 
training  neede<l  is  doubtless  best  secured,  not  by  recitations  of  set  pieces  but 
by  short  talks  on  topics  of  current  interest  and  by  debates.  Superintendents 
and  principals  of  small  high  schools  can  do  the  work  by  resolving  their  schools 
into  literary  societies  on  a  Friday  afternoon.  In  the  larger  schools,  the  prob- 
lem may  be  solved  by  securing  co-operation  of  assistant  teachers  or  by  organ- 
ixing  into  societies  those  who  are  especially  interested  in  this  line  of  work. 
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Supplement  to  the  University  News- Letter, 


MICHIGAN  SCHOOLMASTERS'  CLUB, 

PROCEEUINGS  OF  THE  THIRTY-SKCONP  MEETING,  HELP  AT 
VreiLANTI,  MARCH  31  AND  APRH-  i,   1899. 


SECRETARY'S  MINUTES. 


THE  FRIDAY  SESSIONS. 

The  thirty-second  meeting  of  the  Michi|rmn  Schoolmasters'  Club  was  called  to  order  by 
the  IVesident,  Mr.  E.  C.  Warriner,  at  9  o'clock,  Friday  morning,  March  31,  1899.  '^'^^ 
Classical  Conference  had  l>een  in  session  on  the  previous  afternoon,  but  the  sessions  of  the  Club 
proper  did  not  l>egin  until  the  time  above  stated.  President  Warriner,  after  announcing  the 
opening  of  the  session,  invited  Professor  H.  L.  D'Ooge  of  Ypsilanli  to  act  as  Chairman  for  the 
rooming.  IVofessor  D*0^e  therefore  took  the  chair  and  introduced  Professor  Thomas  D. 
Seymour  of  Yale  University,  who  gave  to  a  large  audience  a  lecture  on  A  Midsummer  Trip  to 
The  I^nds  of  Hellas,  accompanied  by  stereopticon  views. 

At  the  close  of  the  lecture  IVesident  Warriner  resumed  the  chair.  A  motion  that  the  Presi- 
dent appoint  a  committee  of  three  on  nominations  to  report  at  the  business  session  on  Saturday 
was  carried,  and  the  I'resident  announced  that  he  would  report  the  names  of  the  committee  at 
the  close  of  the  morning  session. 

The  next  topic  for  the  morning  l>cing  then  taken  up.  Professor  C.  O.  Hoyt  of  the  Michigan 
State  Normal  College  read  a  paper  on  The  Period  of  Adolescence.  The  discussion  of  this  paper 
was  led  by  Superintendent  S.  B.  l^ird  of  I^nsing.  At  the  close  of  Mr.  lord's  discussion, 
President  Warriner  announced  the  following  committee  on  nominations:  IVofessor  j.  H.  Drake, 
chairman;  Professor  E.  A.  Lyman,  and  I*rinci))nl  S.  O.  Hart  well.  The  Club  then  adjourned  for 
the  morning.  The  aftern<x>n  was  given  up  to  conferences  of  various  kinds,  as»  annmuiced  in  the 
programme.     These  were  all  largely  attended  and  the  interest  in  them  was  keen. 

In  the  evening  Normal  Hall  was  again  tilled  to  hear  the  address  of  Su]K*rintendent  1..  H. 
Jones  of  Cleveland  un  Higher  Ideals  in  Education.  \\  the  close  of  the  lecture  a  reception  was 
tendered  the  Club  and  its  visitors  by  the  Faculty  of  the  Normal  College,  in  the  Gymnasium. 

THE  S.ATURDAY  SESSION. 

The  general  session  of  the  Club  was  resumed  at  9:30  Saturday  morning,  April  i,  President 
Warriner  in  the  chair.  The  Brat  palter  of  the  morning  was  by  Professor  George  Hemp]  of  the 
Tnivcrsity  of  Michigan,  npon  the  subject.  Should  the  College  Course  l>e  Shortened  to  Three 
Years?  Other  papers  oo  the  tame  subject  were  read  by  Professor  F.  W.  Kelsey,  and  by  ex- 
Regent  I^vi  L.  RartMiur  of  Detroit.  A  short  recess  was  then  taken.  After  the  recess  the  busi* 
nesi  acsion  was  called  to  order,  and  the  re|iori  of  the  nominating  committee.  apj-Miinled  im  the 
previous  day,  was  called  for  and  given  by  Professor  Drake,  chairman  of  the  committee.  The 
following  offioers  were  mminatcd  (or  the  ensuing  year:     President,  W.  H.  Shercer  of  Ypailanti; 
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Vice-President,  E.  T.  AustiD  of  Owotso;  Secretary,  J.  H.  Harris  of  Bay  City;  Treasurer,  R.  S. 
Garwood  of  Marshall;  Members  of  Executive  Committee,  E.  O.  Marsh  of  Jackson  and  Professor 
A.  C.  McLaughlin  of  Ann  Arbor.  On  motion,  the  report  of  the  nominating  committee  was 
accepted  and  approved,  and  the  officers,  as  nominated,  were  declared  elected. 

The  question  of  the  publication  of  the  proceedings  of  the  Schoolmasters*  Club  was  then 
taken  up,  and  Professor  F.  N.  Scott  explained  the  arrangement  that  had  been  made  with  the 
Board  of  KegenU  for  the  publication  of  the  proceedings  in  the  University  News-Letter.  The 
Board  of  Regents  had  agreed  to  appropriate  seventy  dollars  for  this  purpose,  the  Schoolmasters' 
Club  to  appropriate  the  balance  necessary.  On  motion,  it  was  voted  to  appropriate  thirty  dollars 
from  the  Club  funds  for  the  publication  of  the  proceedings  as  a  supplement  to  the  News-Letter, 

Superintendent  S.  B.  I  Jiird  then  intnnluced  the  following  resolution,  which  was  unanimously 
adopted; 

WHEtEAS,  There  is  now  pending  before  the  legislature  of  the  State  of  Michigan  a  bill 
which  has  for  its  pur^tose  a  change  in  the  organization  of  the  public  school  system  of  the  city  of 
Detroit;  therefore  be  it 

Kesohed^  By  the  Michigan  Schoolmasters*  Club  in  convention  assembled,  that  we  heartiiy 
indorse  said  measure  as  being  calculated  to  advance  in  the  best  way  the  educational  interests  of 
the  state;  and  ht  it  further 

Kesohed^  That  we  urge  upon  the  members  of  the  legislature  the  passage  of  said  bill. 

Bibliographic  Instruction  in  the  High  School  was  the  subject  of  the  closing  paper  of  the 
lenion,  read  by  Mr.  B.  .'\.  Finney,  Assistant  in  the  General  Library  of  the  University,  and  dis- 
cussed by  Librarian  H.  M.  L'tley  of  I>etroit. 

At  the  close  of  the  discussion,  the  Club  adjourned  to  meet  at  Ann  Arbor  in  the  Fall. 

J.  H.  Harris,  Secretary. 


THE    HIGHER    IDEALS    IN    EDUCATION. 


EXTRACTS    FROM    AN    ADDRESS    BY  SUPERINTENDENT    L.    H.  JONES  OF  CLEVELAND. 


In  the  profession  of  teaching  we  are  liable  to  an  error  in  the  discussion 
of  principles.  K  single  principle,  projected  to  the  front  and  emphasized  be- 
yond its  worth  by  some  eccentric  thinker,  seems  so  absurd  that  we  perhaps 
reject  it  from  our  ideal  of  education  without  due  consideration.  The  failure 
to  see  its  relation  to  other  spiritual  forces  and  its  necessity  as  their  correlate 
leads  to  its  rejet  tion.  .\  broader  view  would  perhaps  discover  its  necessary 
relation  to  other  educational  principles  and  suggest  its  value  in  a  final  cor- 
relation of  the  educational  influences  which  produce  the  best  development  of 
the  individual. 

Life.  fi)r  which  we  educate,  is  complex,  million-sided;  hence  the  process 
by  which  a  mind  is  prepared  to  live  well  is  likely  to  be  somewhat  complex, 
too.  Our  profession  recjuires  clear  thinking  and  sound  judgment,  not  only 
among  those  who  direct  its  general  processes  but  scarcely  less  in  those  who 
carry  out  the  detailed  work  of  the  school  room.  1  here  is  a  fascination  about 
educational  studies  which  easily  leads  us  to  be  one-sided.  One  person 
becomes  absorbed  in  the  contemplation  of  education  as  a  science;  another 
ec|ually  so  in  some  one  branch  of  the  curriculum,  to  the  practical  exclusion  of 
more  general  considerations. 

It  it  a  notable  moment  in  the  professional  progress  of  a  teacher  when  he 
fully  comprehends  that  the  subject-matter  assigned  to  him  is  a  mere  means,  to 
be  used  for  the  purpose  of  directing  most  forcefully  the  life-development  of 
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his  pupils.  Instead  of  weakening  his  interest  in  these  branches,  this  view 
deepens  such  interest,  and  leads  him  to  ponder  well  the  relations  of  his  sub- 
ject to  this  life-development — leads  him  to  view  his  subject  as  a  causative 
agent  at  work,  rather  than  as  a  dry  compend  of  facts  to  be  learned. 

Every  detail  of  the  busiest  day  of  the  teacher  in  any  grade  is  profoundly 
influenced  by  his  ideals  of  life  and  of  education.  We  can  not  if  we  would, 
we  doubtless  would  not  if  we  could,  free  ourselves  from  the  overpowering 
influence  of  ideals.  The  ideal  is  the  only  universal  force,  since  it  alone  affects 
self-active,  self -conscious  and  self- directive  beings.  They  in  turn  control  the 
universe. 

I  have  said  that  an  ideal  consists  of  a  trinity  of  attributes;  that  it  is  law, 
guide  and  inspirer.  In  the  flrst  form — as  law — it  acts  somewhat  blindly;  that 
is,  without  the  intelligent  co-operation  of  its  subject.  In  such  a  case  it  is  the 
creation  of  a  superior  intellect  imposed  in  the  form  of  law  of  development 
upon  an  inferior.  The  theory  of  evolution  has  aided  modem  scientific  re- 
search by  its  discovery  of  the  ideal  of  the  Creator,  operating  in  the  physical 
world  as  law  of  development.  God*s  ideal  is  present  in  the  world  as  a  living 
force,  controlling  dead  matter,  and  sha  3ing  it  after  a  pattern  unknown  to  the 
world  itself.  The  teacher  who  imposes  his  own  ideals  upon  a  pupil  in  the 
form  of  law,  not  illuminated  with  intelligence,  touched  with  emotion,  tempered 
with  sympathy,  treats  him  as  dea<l  matter  rather  than  a  living  soul.  He  fails 
also  to  mark  the  difference  between  matter  and  spirit;  for  only  when  he  trans- 
plants within  the  child  the  germ  of  an  ideal  of  his  own  so  that  it  may  develop 
with  the  child's  development,  grow  with  his  growth,  and  remain  as  a  living 
force  within  him  after  the  teacher's  power  is  withdrawn,  does  he  recognize 
either  the  true  nature  of  the  child  as  a  spiritual  being,  or  of  the  nature  of  the 
ideal  as  guide  and  inspiration. 

In  the  world  ideal  as  controlled  by  thinking  there  are  represented  four 
classes  of  thinking,  standing  for  four  classes  of  people.  The  flrst  class  is  com- 
posed of  people  who  have  not  passed  beyond  the  childish  stage  of  thinking. 
They  are  interested  in  things.  Kach  object,  whether  it  is  a  material  thing  or 
a  spiritual  fact,  seems  to  these  people  an  independent  existence.  They  are 
chiefly  interested  in  noting  its  characteristics.  The  childish  stage  of  curiosity 
which  leads  a  child  after  he  has  played  with  his  toy  until  he  is  tired  of  it  to 
take  it  to  pieces  to  see  what  is  within  it,  is  the  highest  view  of  this  grade  of 
thinking,  because  it  does  b^gin  to  search  somewhat  for  relationship  of  cause 
and  effect. 

The  second  class  of  thinkers  perceive  quite  fully  that  things  are  not  more 
important  than  their  relations, — indeed  that  in  some  instances  the  relations 
are  the  more  important  matters.  The  interest  of  such  persons  grows  as  im- 
portant relations  manifest  themselves  in  the  study  of  things.  It  is  a  great  in- 
crease in  intelligence  to  see  that  activities  exist  as  causal  relations,  and  to 
discover  the  laws  of  the  operations  of  natural  forces.  A  glimpse  at  the 
orderly  movements  of  the  forces  of  nature  is  thus  given  and  the  elements  of  a 
science  of  the  world  are  seen.  Hut  this  grade  of  thinking  never  rises  to  a  true 
self-active  cause.  It  rests  its  conclusions  on  contingency — some  things  hap- 
pen to  get  into  conjunction— this  establishes  causative  relations — these  gen- 
erate or  liberate  forces,  and  these  move  the  stars  in  their  courses  and  keep 
the  world  spinning  on  its  axis.  Similar  reasoning  in  the  moral  and  social 
world  sees  psychical  phenomena  in  action  and  reaction.  It  records  results, 
systematizes  facts  and  develops  the  first  stages  of  science;  but  it  leaves  all 
questions  of  true  causation  still  unsettled. 
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The  third  grade  of  thinking  makes  a  distinct  advance.  It  holds  the  same 
interest  in  things  as  the  first  and  sets  a  like  value  upon  relations  with  the  sec- 
ond. But  it  makes  a  definite  effort  to  see  causes  and  to  find  unities.  It  dis- 
covers that  beyond  the  movement  of  things  in  their  relations,  there  must  be  a 
power  which  gives  law  to  the  contending  forces  and  limits  results.  People 
have  given  various  names  to  this  Power.  It  has  been  called  the  great  Un- 
known. Others  have  called  it  persistent  force.  Outside  the  series  of  things 
and  forces,  stands  this  persistent  force,  the  protector  and  supporter  of  the 
individual  forces  and  processes  of  the  moral  and  physical  worlds — explaining 
them  all,  but  needing  an  explanation  for  itself  more  than  they  needed  it 
It  is  the  highest  conclusion  that  can  be  reached  by  any  process  of  reason- 
ing which  takes  into  account  the  external  world  as  the  chief  element  of 
existence. 

The  fourth  and  highest  grade  of  thinking  sees  the  futility  of  seeking  an 
explanation  of  the  universe  externally.  It  begins  its  investigation  with  the 
self.  The  investigator  must  so  examine  himself  as  to  be  able  to  discover  three 
characteristic  attributes  of  spirit,  viz.,  self-activity,  self-consciousness,  and 
self-direction.  If  one  cannot  find  the  elements  of  these  in  himself, .he  need 
never  seek  for  them  elsewhere.  By  the  necessary  study  of  one's  self  there  is 
little  difficulty  in  finding  that  one  does,  actually,  of  his  own  will,  begin  to  do 
things;  that  is,  he  originates  activity — becomes  the  source  of  activity  in 
response  to  an  inner  impulse^  instead  of  a  mere  piece  of  matter  responsive  to 
environment.  One  who  does  not  find  himself  thus  doing  things  does  not  have 
a  very  true  conception  of  self-activity.  He  must  come,  in  this  way,  to  expe- 
rience it  in  himself, — an  act  which  begins  without  other  influence  than  the 
self  offers.  This  view  is  necessary  to  make  this  discovery  develop  the  ele- 
ments of  self-consciousness;  that  is,  one  thus  begins  to  discover  his  own 
thoughts,  his  own  feelings,  and  his  own  choice;  he  marks  the  difference  be- 
tween thought  and  feeling,  and  the  relationship  of  these  to  choice.  The  very 
process  of  discovering  these  differences  and  of  separating  thoughts  from  feel- 
ings, and  both  these  from  choice,  is  a  process  of  classification  brought  on 
through  a  beginning  of  self- consciousness,  since  it  is  a  classification  through 
the  study  of  one's  self.  The  analysis  thus  begun  may  be  carried  into  indi- 
vidual detail,  but  the  nature  of  the  process  is  always  that  just  described. 
These  two  processes:  that  of  self  activity  and  self  consciousness,  make  it  pos- 
sible to  discover  higher  and  lower  orders  of  human  experience  and  thus  to  lay 
the  foundation  for  the  setting  up  of  ideals  of  conduct.  So  soon  as  this  has 
been  done  the  person  has  started  on  a  course  of  self-direction;  that  is,  the 
setting  up  of  ideals  of  conduct,  and  the  controlling  of  his  own  energies  toward 
the  realization  of  these  ideals,  although  in  so  doing  he  may  be  obliged  to 
withstand  the  influences  of  environment.  The  proper  blending  of  these  proc- 
esses of  self-activity,  self-consciousness  and  self-direction,  lays  the  foundation 
of  human  progress.  The  power  of  self-direction  raised  from  mere  expedience 
to  the  worthiness  of  moral  conduct,  marks  the  dividing  line  between  mere  in- 
telligence and  the  moral  capacity  of  the  human  being.  This  blending  of  the 
three  makes  it  possible  that  a  person  may  take  advantage  of  the  experience  of 
others,  deeming  it  of  worth  or  value  to  his  own  life.  In  this  way  the  individ- 
ual, without  having  to  live  through  it,  secures  the  experience  of  the  rare. 
Given  an  infinite  universe,  and  a  being  capable  of  experiencing  all  within  him- 
self, there  is  implied  an  infinite  time;  thus  is  the  individual  immortal.  On  this 
foundation  philosophy  joins  with  religion  in  asserting  the  immortality  of  the 
individual,  personal  soul. 
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From  this  study  of  one's  self  as  an  original  force — self-active,  self-con- 
scious, and  self-directive — one  soon  perceives  that  the  great  power  which 
stands  behind  the  forces  of  the  universe,  being  necessarily  self-active,  must 
itself  be  of  the  nature  of  mind.  You  have  only  to  think  self-activity  infinite, 
self- consciousness  without  limitation,  and  self-direction  without  interference, 
to  have  a  conception  of  the  Omnipotent,  Omniscient  Creator.  Such  a  being 
exhibits  complete  harmony  of  intelligence,  sensibility,  and  will,  the  perfect 
blending  of  these  three  activities  into  one,  the  dominant  one  being  the  will. 
Religion  and  philosophy  again  support  each  other,  in  the  belief  in  a  personal 
God,  who  is  essential  mind,  infinite  in  the  three  characteristic  attributes  of 
spirit.  His  constant  presence  in  the  universe  as  a  thinking,  feeling,  creating 
force  is  the  explanation  of  its  continued  existence.  With  Him  the  ideal  was 
perfect  from  the  beginning;  but  the  successive  stages  of  its  realization  occur 
in  time  as  a  process  of  development.  The  theory  of  evolution  seems  at  last 
to  have  discovered  at  least  some  hints  as  to  this  method  in  the  physical 
world.  Students  of  social  questions  are  earnestly  seeking  to  find  a  similar 
law  or  method  of  development  in  the  province  of  morals.  Historians  have 
sought  to  learn  through  the  deeds  of  men  the  law  of  race  and  national  progress 
— the  student  of  education  strives  to  find  the  law  of  individual  development 
and  the  correlation  of  this  with  the  larger  movements  of  nations,  peoples,  and 
races.  This  is  the  largest  problem  of  all, — the  others  being  mere  conditions 
of  the  solution. 

This  view  of  the  universe  I  believe  to  be  the  only  secure  foundation  for 
a  rational  system  of  education.  It  gives  dignity  to  teacher  and  pupil,  and 
sets  up  an  end  or  ideal  of  education  which  commands  the  respect  of  all.  The 
individual  immortality  of  the  soul,  the  presence  in  the  universe  of  a  personal 
God  in  sympathy  with  struggling  men,  the  finite  human  made  in  the  image  of 
the  infinite  Divine,  God's  ideal  the  law  of  progress, — these  being  given,  a 
philosophy  of  education  is  possible. 


BIBLIOGRAPHY  IN  THE  HIGH  SCHOOL  COURSE. 


BY    B.    A.     FINNEY,     UNIVKRSITY    OF    MICHI(;AN    IJBRARY. 


In  connection  with  the  increased  use  of  libraries  and  of  books  other  than 
text-books  as  tools  in  the  regular  school  work,  the  need  of  some  instruction 
that  may  help  the  pupils  in  the  use  of  these  tools  has  (luring  the  last  few  years 
forced  itself  (juite  strongly  upon  the  attention  of  teachers  and  librarians. 

At  the  meeting  of  this  club  in  Ann  Arbor  in  November,  1897,  when  Prin- 
cipal J.  H.  Harris  of  Bay  C-ity  presented  a  scheme  for  a  full  high  school 
course  with  considerable  latitude  in  options,  I  suggested  the  advisability  of 
inchhling  at  least  a  limited  or  elementary  study  of  bibliography  in  the  curri- 
culum'. By  the  term  bibliography  in  that  connertion  I  referred  more  par- 
ticularly to  the  acquirement  of  a  practical  acquaintance  with  the  ordinary 
indexes,  reference- books,  etc.  The  hii>tory  of  books,  of  writing,  etc.,  and 
the  details  of  library  science  were  not  inchuled  in  the  suggestion. 

The  discussion  turned  upon  the  subject  of  high  school  libraries  in 
general,  and  a  committee,  of  which   Mr.  Harris  is  chairman,  was  appointed 

tSee  diicuMion  on  the  paper  on  Klectivc  Work,  read  by  Princiiial  W.  II.  Smith  of 
I'nniimc,  at  this  same  meeting,  in  Novemlier,  i8«^7,  ami  re{N>rtcd  in  the  SiM*;*/  fCft'tm^  7:239 
(April,  i89(>).     Mr.  Harris*  paper  ap^wared  in  the  Sikaoi  /Crt-irw  for  Octolier,  1898. 
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to  secure  informa::  jn  u  :c  the  ;.re*en:  resonrccs  of  the  various  high  schools 
in  the  state  in  :he  ^aj  •::  b:  its  'desirable  for  reference  use  in  the  several 
courses  of  sf^tiv.  Tzt  •:  :n=:.::re  has  Veen  continued  ami  has  the  matter  still 
under  considera::--::. 

Instmcii'-n  jf  a  i:i!.orraih:c  character  seems  to  have  begun  where  its 
need  was  mos:  prrr-ss-i.z'y  f*!: — :n  :he  universities  and  colleges.  It  is  generally 
Conceded  iha:  :he  rar'.:*?:  r-j^ri'ir  instr-^ction  was  the  course  begun  in  1879 
by  Mr.  I>av>.  '..jrar.a=.  ■ :  v.r  University  of  Michigan,  and  continued  suc- 
ce-sfuii\  a-i  an  e>r:.v*  w.  :-.  !:  is  a  one-hour  course  of  lectures  given  in 
the  nrst  semes:er.  C'  ^rrr*  .a ':.:' :-t>^raj/hy  are  now  given  in  several  of  the 
universities  ari'i  <■.,.; *J-^*  F^  »«:oin.  Brown.  University  of  Colorado,  Illinois, 
Nebraska,  Mr*;;;;  Ur^ivtriiiv  in«:  others. 

Instruct!  a^  >i  this  itir-d  has  taken  a  suiiden  start  in  the  Normal  schools, 
anii  is  mak.n.  rap:*!  hea«iway.  At  the  C^hautauqua  meeting  of  the  American 
I-ii.rary  Ass-^ciati-n  '.a-t  J::Iy  a  report  on  instruction  in  the  use  of  reference- 
bi»'iks  in  N«^rma!  an-i  j^rcjaratory  schools  was  presented  by  Miss  Adams, 
librarian  of  the  i'iamne'.d  1  N.  J.  i  public  library.  Out  of  twenty  schools 
nir.e  report  iri-iivliiual  or  informal  instruction  by  the  librarian  or  heads  of 
dcpartmrrr-t-.  an-i  nve  «lo  special  work.  a!thou4;h  it  does  not  appear  to  be  part 

•  f  the  c-rr:c  :1-Tii.  Miss  .Schreiber.  teacher  of  literature  in  the  Milwaukee 
Nurrna!  sch  !.  presents  a  course  called  "Literature  and  Library  reading," 
•i-T'i^r.ed  I'j  tram  teachers  to  carry  on  the  work  in  the  common  schools.  In 
t.Mi  lo-irse  thr:  -vni'  rs  have  some  actual  work  in  the  library,  even  taking 
-rrit-r*?  char*.-:*    >:   ;t   for  a  few  days.     They  learn   to  help  others  in  the  use  of 

.\  rec-.r.:  -titerr^e:.:  'iv  Miss  Loui-^e  Tones,  of  the  .*^tate  Normal  school  at 

kfi-.!.ir  i-.  :  «•.*•. ::-.at>  in-trictior.  in  i.irarv  metho'if  is  now  and  is  to  be 
hfmf:?:  a  :  j.".  :  :•':  -fMei.t's  e  .;:;  mer.t  f  r  :h-:  ^^-»r>ss !■.'!;  of  teaching,  to 
!.-.■:  tr.-i  ::.i:  :.■.-  ':.i\  :h-  ni-re  wise.v  look  after  th-  .r*ter^st-  of  the  librarv  in 
thr  v.i.i.r  r  r  :i\  »:,»::'.•  he  may  teach.  M>-  >!rr.p-o:.,  '.ibrarian  of  the 
N    rrr-ai  •'  •  .it  ^v-. •_:.-  i*   ;:.:.  W:s..  -at. ".*:•*  ::.\:     :'  her  i Titer. ti«n  lo  do  some 

W'.rk  '-f  t:.  -  *.  :.  :  ::  :-•  I  .1!-  •  iii'ler-tar*-:  thit  there  i-  "iomethini:  done  in 
the  Norr;.i  '  ..•.•r  h-::e  I  lei.c'.e  -  •:;.•:  <'a:a!  jiir*.:  is  uiidertaken  in  con- 
ncct-oii  »./.  :i-.e  trj.r..r.j  -*  h-  *!.  an^i  that  -  'n.-  uf  the  iiailv  work  in  the 
I-lirary  i>  ::■  ;.  :  r.e  ':  >  sf:- tents  f-r  the  benefit  of  th-j  experience  which 
they  i»et. 

At  thv  ::.•;•.•.:..■  f  :he  I.::rarv  I>e;  artn.ent  of  the  National  Educational 
Associatio:..  a:  V.  j,-.  r.^:.  :,.  j,:  -.ear.  the  committee  on  the  Relations  of 
M/rarirs  a:,  i  -•  :.  !-.  :  :e>c:.te«:  a  prc*..:r.:r.ary  re;  ort.  .Vmon^:  other  ^jues- 
t;«>ns  reC'iii.rr.-r.'iv  :  :  r  ::.e  r-  r.^.ierat.'in  \A  the  runimiitee.  if  continued,  were 
these 

How  t  •  '.ri*  --iraje  n ■.:::: a!  sch-tu!*  tu  ji*. e  m«»re  instruction  in  the  use  of 
boijks  and  ..1  r.ir.':^. 

H«)w  :-  :.  :  :»  V  h.jh  sch.  ./*.  coiie«:e>  and  universities  lo  establish 
••schools  o I  \'..f:  :  1  yjK." 

This  ci»«;n;ittee  wa^*  r<m:.riUe'i  and  hopes  to  present  at  the  next  meeting 

•  •f  the  Nat.onal  Kducationai  .Association  as  full  and  complete  a  report  as 
possible.  .Ml  teachers  or  librarians  intereste<l  in  the  subject  and  willing  to 
contribute  rep<jrts  of  practical  experience  or  opinions  as  to  method  are  re- 
<{uested  to  communicate  with  the  chairman,  Mr.  J.  C.  Dana,  Librarian  Public 
Library,  .Springfield,  Masf. 
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As  to  bibliographic  instruction  and  reference-work  in  the  high  schools  a 
very  interesting  and  complete  report  was  presented  at  the  last  meeting  of  the 
American  Library  Association  by  Miss  Rathbonc,  of  the  Pratt  Institute  Free 
Library,  Brooklyn.  Out  of  thirty  of  the  large  high  schools  of  the  country 
fifteen  report  systematic  instruction.  Some  of  the  instruction  seems  to  be 
uncertain,  and  that  number  should  probably  be  reduced. 

In  the  Pratt  Institute  high  school  this  work  has  been  carried  on  success- 
fully for  several  years,  particularly  by  the  departments  of  Knglish  and  history. 

At  the  annual  meeting  of  the  Michigan  Library  Association  at  Hay  City, 
last  October,  I  gave  a  paper  on  this  subject,  and  in  order  to  procure  more 
specific  information  before  the  meeting  I  sent  circulars  to  about  twenty  school 
superintendents  in  Michigan  asking  the  following  questions: 

1.  Is  there  any  systematic  instruction  in  the  use  of  reference-books  or  any 

other  bibliographic  instruction  given  in  your  high  school. 

2.  If  so,   is  it  a  regular  part  of   the  curriculum,  and  what  is  its  general 

character. 

3.  How  long  has  the  instruction  been  given,  and  how  much  time  given  to  it. 

4.  By  whom  given,  principal,  teacher,  or  librarian. 

The  replies,  which  came  generally  from  the  principals  of  the  high  schools, 
indicated  that  with  one  or  two  exceptions,  there  is  no  systematic  instruction, 
but  that  more  or  less  is  given  in  an  individual  and  occasional  way  by  the 
teachers,  especially  of  the  Flnglish  and  history  departments,  and  by  the 
librarians.  A  report  that  was  stimulating  was  received  from  Principal  Marsh 
of  Jackson,  who  stated  that  there  was  some  regular  instruction  given  in  the 
lower  grades,  although  not  in  the  high  school. 

A  most  encouraging  report  was  received  from  Detroit.  Principal  Bliss 
reported  that  in  addition  to  the  three  regular  talks  each  semester  on  the  use 
of  the  library,  undertaken  by  the  librarian,  a  systematic  use  of  the  reference- 
books  is  made  in  connection  with  the  instruction  in  history,  rhetoric  and 
literature.  They  have  in  the  Central  High  School  fifty  copies  of  Webster's 
International  Dictionary,  three  copies  of  the  Century  Dictionary  and  Ency- 
clopaedia, six  sets  of  Johnson's  Cyclopaedia,  and  an  abundant  supply  of  other 
books  for  reference  work.  Many  of  these  I  believe  come  from  the  Public 
Library  as  a  sort  of  permanent  loan. 

Miss  Hopkins,  librarian  of  the  Central  High  School,  proposes  to  give 
three  talks  to  the  school  by  grades  and  classes,  somewhat  as  follows: 

1.  An  explanation  of  the  system  on  which  the  library  is  classified,  that  they 

might  grasp  the  idea  of  classification  in  general  and  the  necessity  of 
system,  and  that  the  numbers  which  they  so  frec^uently  copy  might 
come  to  have  an  intelligent  meaning. 

2.  On  indexes,  general  and  special.     (She  claims  that  pupils  are  very  slow 

to  learn  the  use  of  an  index). 

3.  On  dictionaries,  cyclopaedias  and  other  reference-books. 

At  the  Ann  Arbor  High  School,  Miss  Loving,  the  librarian,  had  for  several 
years  desired  to  do  something  of  this  kind,  but  had  not  found  op])ortunity.  I 
expected  to  give  a  course  there  last  year,  but  it  was  unavoidably  postponed, 
and  this  spring  Superintendent  Slauson  has  made  arrangement  whereby  I  am 
giving  a  short  course  of  four  or  five  lectures  or  informal  talks  to  a  portion  of 
the  history  classes.  The  arrangement  with  the  history  teachers  is  that  the 
pupils  may  elect  to  report  on  my  lectures  instead  of  some  assigned  reading. 
About  seventy-five  or  eighty  pupils  have  come  into  the  class,  mainly  from  the 
two  classes  in  general  history,  which  is  second  year  work,  although  there  are 
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some  seniors  from  the  class  in  English  history.  The  course  so  far  has  devel- 
oped some  interest,  and  might  be  considered  moderately  satisfactory.  Although 
at  present  much  condensed,  the  course  would  be  divided  into  about  ten  parts, 
as  follows: 

1.  Books  and  writing  materials  in  ancient  times.     History  of  the  book,  its 

form,  manufacture,  use  and  preservation,  up  to  the  time  of  the  inven- 
tion of  printing. 

2.  llie  printed  book.     What  was  it?    How  made?    Binding,  etc.    Care  of 

the  book.     Development  of  the  book  of  today.     Some  of  the  ten- 
dencies in  bookmaking. 

3.  Libraries  and  the  housing  of  books.     Some  great  collections.     Classifi- 

cation and  arrangement  of  books.     Responsibilities  of  libraries  and 
readers. 

4.  The  catalogue.   Printed  in  book  form,  manuscript  sheets,  cards,  etc.   Dif- 

ferent kinds  of  catalogues.    Basis  of  arrangement,  meaning  of  terms, 
abbreviations,  etc. 

5.  What  is  a  reference-book?     Dictionaries  and  encyclopedias.     Special 

features.     Why  and  when  one  or  another  is  to  be  preferred. 

6.  Dictionaries  of  special  subjects,  as:  Biography,  Mythology,  Quotations, 

Authors,  Anonyms  and  Pseudonyms,  etc. 

7.  Indexes  to  periodical  and  other  literature,  general  and  special,  concord- 

ances, bibliographies,  etc.    Theory  of  indexing.     General  principles. 

8.  Geographies,  gazetteers,  atlases  and  guide-books. 

9.  The  Bible:     Versions,  introductions,  concordances,  commentaries,  his- 

tories. 
10.     Almanacs  and  other  annuals;    census  and  statistical  records;  state  and 

government  documents;  legislative  and  parliamentary  manuals.   Some 

final  remarks  on  habits  and  method  of  reading. 
This  course  is  thus  arranged  as  a  scries  of  from  five  to  ten  lectures  of  one 
hour  per  week,  but  it  might  be  lengthened  to  advantage  by  the  addition  of 
practical  work  in  the  use  of  the  reference-books,  and  reports  upon  them,  so 
as  to  make  a  one-hour  course  for  a  semester. 

The  first-half-year  of  the  high  school  course  as  proposed  by  Mr.  Harris 
consists  of  only  fourteen  hours,  while  the  other  half-years  require  from  seven- 
teen to  eighteen  hours  each.  If  such  a  course  as  this  were  incorporated  into 
the  first  year's  work,  it  would  naturally  be  made  a  little  more  elementary,  but 
not  necessarily  less  useful.  An  advanced  course,  for  another  year,  might  also 
be  given,  should  it  seem  to  be  demanded.  F^xperience  seems  to  show  that 
wherever  instruction  of  this  kind  has  been  tried,  while  relieving  the  teacher 
and  librarian  from  many  personal  calls  for  assistance,  it  has  at  the  same  time 
facilitated  the  student's  work  in  his  other  studies.  This  result  would  probably 
and  directly  make  amends  for  any  study  or  portion  of  a  course  that  might  be 
eliminated  to  let  in  the  bibliography. 

We  must  not  fail  to  recognize  on  all  sides  that  science  is  progressive.  The 
librarianship  of  today  is  a  science  developed  during  the  last  twenty  years. 
The  title  of  schoolmas/rr  only  expresses  the  condition  of  an  age  that  is  gone. 
The  teacher  is  more  than  an  instructor;  the  librarian  is  more  than  a  custodian. 
Both  are  educators,  and  are  working  together  for  the  good  of  the  public.  But 
the  methods  in  the  use  of  books  which  have  become  necessary  today  are  throw- 
ing on  the  shoulders  of  both  teacher  and  librarian  burdens  too  heavy  to  bear, 
and  which  also  impede  the  progress  of  the  student.  Much  of  this  would  be 
remedied  by  inch  ittitnictioD  as  I  have  suggested.     It  might  be  given  by 


—  9  — 

librarian  or  teacher,  as  the  case  might  be,  and  would  vary,  of  course,  with  the 
different  conditions  of  teacher  and  pupils,  and  with  the  book  resources  of  the 
school. 

I  would  therefore  advocate  the  introduction  of  bibliography,  or  the 
science  of  books,  into  the  high  school  course  for  the  following  reasons:  i.  It 
would  relieve  the  teacher  from  a  good  deal  of  personal  assistance,  which  is  a 
growing  demand,  and  the  need  of  which  is  a  hindrance  to  the  progress  of  the 
work.  2.  It  would  relieve  the  librarian  from  a  great  many  unnecessary  ques- 
tions and  individual  calls  for  help,  and  increase  the  use  of  the  library.  3.  It 
would  give  the  student  desirable  knowledge,  facilitate  his  work  in  other  studies 
and  better  equip  him  for  continue<l  study  after  leaving  the  high  school  and  for 
the  activities  of  life. 


BIBLIOGRAPHY  IN  THE  HIGH  SCHOOL  COURSE. 


BY    H.    M.    UTLEV,    LIBRARIAN    OF    THE    DETROIT    PUBLIC    LIBRARY. 


The  point  which  I  wish  to  impress  most  strongly  relates  not  so  much  to 
the  methods  or  details  of  bibliographic  instruction  as  to  the  importance  of  it. 
A  little  observation  in  a  public  library  will  convince  any  one  that  the  masses 
of  the  people  are  sadly  in  need  of  instruction  of  this  kind.  There  is  not 
merely  ignorance  of  the  sources  of  information.  It  is  to  be  expected,  prob- 
ably, that  persons  who  have  not  close  familiarity  with  books  in  all  branches 
of  literature  should  know  definitely  what  publications  there  are  which  will 
give  them  exactly  what  they  seek.  These  publications  are  so  great  in  extent 
and  so  greatly  multiplied  in  modern  times  that  even  educated  persons  long 
out  of  school  or  college  could  not  reasonably  be  expected  to  have  knowle<lge 
of  them.  The  thing  to  be  lamente<l  is  that  when  books  which  answer  the 
questions  he  asks  are  put  into  the  hands  of  the  average  citizen  he  has  not  the 
remotest  idea  how  to  go  to  work  to  find  the  answer.  This  is  not  surprising. 
He  could  not  be  expected  to  know  by  intuition,  and  he  has  never  been 
taught. 

A  reference  book  is  a  tool  and  one  must  learn  how  a  tool  is  to  be  used. 
We  are  multiplying  schools  which  teach  handicraft,  and  advocate  manual 
training  in  schools  of  even  low  grades.  Familiarity  with  common  tools  of 
the  trades  is  thought  to  be  a  desirable  feature  of  one's  educational  equipment. 
Is  it  not  equally  desirable  to  give  the  youth  before  he  goes  out  into  the  world 
some  acquaintance  with  that  other  tool  which  will  enable  him  to  turn  up  an 
important  fact  in  science,  literature  or  art,  for  which  he  may  have  use?  I 
think  so. 

I  have  seen  men  of  fair  intelligence  stumble  over  the  finding  of  a  word 
in  a  dictionary.  The  Detroit  library  catalogue,  made  upon  the  simplest  pos- 
sible plan — that  of  the  dictionary — is  worse  than  a  Chinese  puzzle  to  some 
people.  A  few  days  ago  a  man  said  to  me:  "What  kind  of  a  library  have 
you  anyway?  I  have  spent  an  hour  over  your  catalogue  trying  to  find  some- 
thing on  steam  boilers.  The  most  modern  thing  I  have  been  al)le  to  find  is 
this  old  affair" — and  he  held  up  a  book  whose  title  page  bore  the  date,  1839. 
I  took  the  catalogue  and  showed  hira  under  the  heading,  "Steam  engines  and 
boilers,"  not  less  than  four  printed  quarto  pages  of  titles  of  books,  most  of 
them  modem  and  some  as  recent  as  1897.  He  had  simply  been  wasting  his 
time  groping  in  ignorance  of  the  way  to  go  about  finding  that  for  which  he 
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was  looking.  I  have  no  doubt  but  that  many  persons  come  to  the  library  for 
information  who  are  too  timid  to  ask  for  help,  or  ashamed  to  expose  ignor- 
ance, and  go  away  with  their  wants  unsupplied,  probably  condemning  the 
whole  institution  as  a  delusion  and  a  snare.  A  prominent  citizen  has  publicly 
stated  that  persons  have  come  to  him  and  complained  that  the  library  catalogue 
is  worse  than  useless,  because  people  can  never  find  anything  in  it.  He  was 
in  some  doubt  whether  it  ought  not  to  be  made  over  and  made  so  simple  that 
anybody  could  find  everything.  On  the  same  theory,  the  alphabet  is  so  com- 
plicated an  affair  that  it  should  be  reconstructed  to  meet  the  mental  capacity 
of  the  illiterate.  No  alphabet  could  s'^rve  the  person  who  does  not  know  one 
letter  from  another.  No  dictionary  can  be  useful  to  the  person  who  does  not 
know  the  order  of  the  letters  of  the  alphabet.  No  one  can  get  anything  out 
of  a  book  without  some  little  knowledge  of  the  method  of  its  arrangement,  its 
plan  and  scheme.  If  he  picks  this  up  for  the  first  time  and  without  any  inves- 
tigation, without  aid  or  explanation,  seeks  to  gain  from  it  an  answer  to  some 
question,  he  is  quite  likely  to  be  disappointed.  The  fault  is  not  in  the  book. 
The  answer  he  seeks  is  there  and  plain  to  be  seen  if  he  looks  for  it  intelli- 
gently.    The  trouble  is  in  lack  of  knowledge  of  the  inquirer. 

To  many  people  an  index  is  a  profound  puzzle.  The  making  of  an  index 
upon  scientific  principles  is  an  art  which  recjuires  much  study  and  mental 
alertness.  The  purpose  of  the  index  is  to  tell  you  where  you  will  find  that  for 
which  you  are  looking.  For  what  are  you  looking?  Has  the  maker  of  the 
index  anticipated  the  form  in  which  the  question  arranges  itself  in  your  mind? 
Perhaps  not.  Vou  must  think  of  other  possible  forms  of  arranging  this  ques- 
tion, of  making  one  word  or  another  most  prominent  and  so  putting  it  first,  of 
using  one  or  more  synonyms  for  the  first  or  most  prominent  word.  That  is 
your  task  in  searching  an  index.  The  task  of  its  maker  is  to  anticipate  these 
various  phases  of  the  ijiiestion  and  so  multiply  his  entries  that  your  question 
will  be  answered  at  once,  no  matter  under  what  word  you  may  look  for  it. 

This  is  merely  an  intimation  of  one  of  the  many  problems  which  a  study 
of  biblioj^raphy  involves.  Dictionaries  and  encyclopedias  usually  index  them- 
selves, but  he  who  turns  the  leaves  of  either  must  first  inform  himself  of  its 
plan  of  arrangement  and  ascertain  whether  the  scientific  or  the  common  form 
of  the  name  of  a  subject  is  used,  whether  or  not  he  shall  look  for  birds  under 
ornitholojiy.  Some  general  information  is  essential,  and  a  little  ingenuity  is 
useful  at  times.  \  gentleman  who  had  invested  a  considerable  sum  of  money 
in  an  encyc  lopedia  which  is  considere<l  first-class,  was  greatly  disturbed  at 
the  discovery  of  what  he  thought  a  glaring;  defect.  He  had  occasion  to  look 
up  the  Nubject  of  intiia  rubber  and  found  that  it  was  not  even  mentioned. 
When  I  showed  him  that  the  substance  was  fully  discussed  under  caoutchouc 
he  was  much  chaj;rined  to  think  he  had  overlooked  it. 

In  this  connection  there  is  another  matter  which  directlv  concerns  the 
modem  schoolmaster.  .\  lad  of  15  years  visited  a  certain  library  not  long 
since  in  search  of  information  about  a  given  city  for  a  school  essay.  An 
encyclopedia  containing  the  information  was  put  into  his  hands  and  he  spent 
some  time  turning  the  leaves,  apparently  quite  nonplussed.  A  littl  inquiry 
brought  out  the  fact  that  he  could  spell  the  name  of  the  city  but  did  not  know 
the  order  of  the  letters  of  the  alphabet.  He  had  learned  to  read  without 
memorizing  the  letters.  When  I  went  to  school  the  first  thing  to  be  learned 
was  the  alphabet,  and  the  letters  were  repeated  by  rote  until  they  were  firmly 
fixed  in  the  mind.  The  thing  which  everybody  could  do  was  said  to  be  *'as 
easy  as  A  B  C. ''  The  modem  method  is  to  teach  children  to  read  words,  and 
the  letters  are  of  no  account,  except  in  combination  to  form  words.     Should 
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there  not  be  also  an  effort  to  fix  in  the  mind  of  the  child  the  order  of  the  let- 
ters? There  are  so  many  ways  in  which  this  order  comes  into  practical  use 
that  it  appears  to  me  of  high  importance.  This  ready  familiarity  with  the 
letters  is  essentially  the  first  step  in  a  knowledge  of  bibliography. 

So  many  reference  books  are  now  available  in  our  public  libraries  and 
elsewhere  that  some  knowledge  of  the  manner  of  their  use  is  absolutely  neces- 
sary to  all  who  would  keep  themselves  well  informed.  So  far  as  the  passing 
generation  is  concerned  this  knowledge  can  be  acquired,  at  best,  only  in  hap- 
hazard fashion.  But  the  rising  generation  ought  to  get  this  practical  knowl- 
edge as  part  of  their  school  curriculum.  The  matter  is  a  very  simple  one  and 
does  not  involve  any  overhauling  of  the  course  of  study.  It  is  not  necessary 
to  drop  anything  now  considered  essential,  nor  to  add  any  text-books  or 
hours  of  study.  It  may  be  made  purely  incidental,  with  a  little  oral  instruc- 
tion from  the  principal,  some  competent  teacher,  or  the  school  librarian,  a 
few  quizzes,  with  an  opportunity  for  practical  application  of  the  principles 
taught.  Every  school  library  will,  or  should,  furnish  the  books  to  illustrate 
the  topic.  Bright  scholars  will  very  quickly  seize  upon  the  ideas,  and  I  feel 
sure  that  the  subject  will  prove  to  be  both  novel  and  interesting.  When  it  is 
seen  of  how  much  available  usefulness  the  instruction  is  to  be  and  how  easily 
it  is  fixed  in  the  mind  by  actual  application,  it  is  certain  to  commend  itself  to 
every  pupil. 

I  should  not  consider  it  necessary  to  arrange  any  very  elaborate  scheme 
of  bibliographic  instruction.  True,  a  course  might  be  laid  out  which  would 
prove  to  many  a  very  interesting  study.  But  if  carried  so  far  as  to  supplant 
some  other  topic  this  would  involve  a  re-arrangement  of  the  course.  Whether 
this  would  be  wise  I  will  not  undertake  to  say.  There  is  an  impression  in 
some  <|uarters  that  the  course  is  already  overcrowded  and  that  too  many 
things  are  now  taught,  that  it  is  better  to  concentrate  than  to  scatter  still  more. 
This  is  a  question  upon  which  I  am  not  competent  to  give  an  opinion. 

My  plea  for  bibliographic  instruction  merely  contemplates  that  it  shall 
be  of  an  elemental  character.  There  are  a  few  simple  principles  to  be 
learned,  and  some  practical  ideas  to  be  impressed  upon  the  mind  by  the 
actual  doing  of  certain  things  which  all  will  quickly  see  arc  very  useful.  I 
should  think  that  an  hour  a  week  through  a  term  of  five  weeks  would  give 
pupils  a  very  fair  insight  into  the  subject,  probably  sufficient  for  all  practical 
purposes. 

DISCUSSION. 

Miss  Fu>rence  M.  Hopkins,  Librarian  Detroit  Central  Hijjh  Scho»l:— An  effort,  in  a 
iroall  way,  at  giving  talkg  on  bibliography  to  High  Sch(X)l  students  has  l>een  made  this  year  in 
the  I>etroit  Central  High  Scho«)I.  Students  have  Ixren  called  together,  durin]^  study  }>criods, 
for  two  separate  talks.  That  all  students  may  be  reached  without  interrupting  class  work,  it 
has  been  necessary  to  repeat  each  talk  five  or  »ix  times;  sections  varying  in  numtier  from  thirty 
to  one  hundred  or  over. 

The  tirst  talk  was  upon  indexes,  beginning  with  an  ordinary  index,  an<I  lea<ling  through 
indexes  to  sets  of  books,  encyclopedia  indexes,  indexes  to  atlases,  Poole's  Index,  the  Cumulm* 
live  Index,  etc. 

The  second  talk  was  upon  the  nature  of  a  few  general  reference  books,  such  as  classical 
dictionaries,  biographical  dictionanes,  gazetteers,  the  Century  Dictionary  of  Names,  concord- 
nnces,  etc.,  and  an  explanation  of  a  card  catalogue. 

This  is  the  first  term  that  any  tiystematic  work  in  this  line  has  been  attempted.  The  attempt 
has  proved  that  such  work  is  needed,  that  it  more  than  pays  for  the  effort,  and  that  it  will 
reward  doner  attention  and  systematizing.     AU  talks  have  been  given  by  the  librarian. 


—  12  — 


SHOULD  THE  COLLEGE  COURSE  BE    SHORTENED   TO   THREE 

YEARS  ? 


Papers  were  read  upon  this  subject  by  Professors  George  Hempi  and  F. 
W.  Kelsey  of  the  University  of  Michigan,  and  by  ex-Regent  Barbour. 

Professor  Herapl  showed  that  the  concessions  that  have  been  made  by 
many  of  the  larger  institutions  of  learning  to  those  students  that  desire  to  take 
up  professional  or  graduate  work  amount  to  a  reduction  of  the  undergraduate 
course  from  four  to  three  years  so  far  as  these  students  are  concerned,  and 
that  the  gradual  extension  of  this  privilege  to  all  students  may  be  looked  for 
at  no  distant  date. 

The  paper  by  Professor  Kelsey,  the  reading  of  which  required  more  than 
an  hour,  was  divided  into  three  parts.  First,  a  brief  account  was  given  of 
the  history  of  the  question  proposed  for  discussion  and  of  the  results  of  the 
practical  working  of  the  three-year  course,  particularly  at  the  Johns  Hopkins 
University.  Then  the  arguments  of  President  Eliot,  of  Harvard  University, 
of  Professor  John  Henry  Wright  and  others,  in  favor  of  the  three  year  course, 
were  subjected  to  criticism  in  the  light  of  educational  statistics  bearing  upon 
the  increase  in  the  enrollment  of  collegiate  students  and  in  the  number  of  stu 
dents  in  schools  of  theology,  law  and  medicine  who  had  completed  a  collegiate 
course  before  entering  upon  their  professional  studies.  The  third  part  of  the 
paper  aimed,  through  an  analysis  of  educational  conditions,  to  reach  the 
causes  that  have  led  to  the  agitation  in  favor  of  a  three-year  course.  The 
limitations  of  space  make  it  possible  to  present  here  only  the  main  results  of 
the  paper,  which  were  summarized  under  seven  heads: 

1.  The  etiucational  results  of  the  three-year  course,  where  it  has  been 
tried,  are  not  such  as  to  furnish  a  presumption  in  favor  of  its  general  adop- 
tion. 

2.  Ar^^uments  in  favor  of  the  three-year  course  based  upon  the  decline 
of  collegiate  attendance,  the  decline  in  the  relative  number  of  collegiate 
degree  students  in  the  professional  schools,  and  upon  the  alleged  transforma- 
tion of  the  colletjcs  into  resorts  for  the  **  wealthy  and  leisure  class,'*  are  contra- 
dicted by  the  facts. 

3.  The  argument  in  favor  of  the  reduction  in  the  length  of  the  collegiate 
course  in  order  it>  l4»wer  the  aire  at  which  professional  men  may  complete 
their  preparation  and  enter  upon  active  life,  has  been  pressed  too  far,  yet  con- 
tains an  element  of  truth  worthy  of  consideration,  particularly  with  a  view  to 
shortening  the  {ierio<l  of  elementary  education. 

4.  The  a;:itation  in  favor  of  a  three-year  course  has  grown  out  of  the 
im{>erfect  adjustment  of  isolated  colleges  to  partially  or  completely  isolated 
professional  *»(  hools. 

5.  In  the  case  of  the  I'niversity  of  Michigan,  and  of  other  universities 
with  a  similar  concentration  of  work  on  one  campus,  the  relation  between  the 
work  of  the  literary  and  that  of  the  professional  departments  is  by  no  means 
difficult  of  adjustment 

6.  The  proper  solution  of  the  problem  of  adjustment  for  such  institu- 
tions lies  in  the  maintenance  of  the  literary  course  in  its  integrity,  with  the 
blending  of  the  work  of  the  last  year  in  some  cases  with  the  work  of  the  pro- 
fessional departments,  thus  reserving,  to  the  student,  the  largest  freedom  of 
choice. 
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7-  The  solution  proposed  is  not  in  the  nature  of  a  temporizing  expedi- 
ent, but  lies  in  the  line  of  our  educational  development.  In  the  struggle  be- 
tween competing  university  types,  economy  of  administration  will  ultimately 
insure  the  dominance  of  the  universities  the  wo/k  of  which  is  concentrated 
and  hence  without  needless  duplication  of  facilities. 


SHOULD   THE  COLLEGE    COURSE  BE   SHORTENED  TO   THREE 

YEARS? 


BY    EX-REGEXT    LEVI    L.     nARUOUR. 


I  do  not  propose  to  discuss  the  topic  from  a  technical  or  professional 
standpoint,  but  simply  as  a  layman,  I  remember,  however,  the  substance  of 
what  a  great  professional  educator,  Professor  Fiske,  says,  viz.,  that  the  great 
progress  of  mankind  has  resulted  from  the  increase  in  the  length  of  the  period 
of  adolescence,  and  I  shall  adopt  that  as  my  text.  And  the  converse  propo- 
sition is  as  true:  anything  which  tends  to  shorten  or  limit  that  period,  other 
things  being  equal,  is  a  retrogressive  step.  Then,  I  fancy  the  average  period 
of  study  may  be  taken  as  the  measure  of  a  nation's  civilization;  and  civiliza- 
tion is  the  measure  of  the  value  of  life.  Yet  let  us  not  forget  that  it  is  not  the 
things  learned  that  form  the  greatest  value  of  school  or  college  life,  but  it  is 
the  culture  that  is  implanted,  the  tastes  that  arc  infused,  the  character  of  the 
individual  that  is  formed,  and  the  quality  of  life  that  is  aspired  to.  And  all 
this  takes  time,  as  it  does  for  a  tree  to  grow.  If  the  growth  be  too  rapid  the 
wood  is  unsound,  the  fruit  withers  before  it  is  ripe,  and  the  tree  dies  before  its 
time,  consumed  by  dry  rot  or  uprooted  by  the  blasts  of  winter.  Throughout 
all  nature  time  is  necessary  for  development,  and  generally  the  more  time  the 
better  the  development. 

The  foundation  of  intellectual  life  must  be  of  the  most  sturdy;  and  the 
foundation  of  all  true  life,  after  the  question  of  health  is  settled,  and  perhaps 
even  before,  is  education,  in  its  broad  sense.  Mere  animal  life,  to  be  sure,  has 
its  rights,  its  purpose,  and  its  duty,  yet  these  all  are  of  infinitesimal  account 
in  comparison  with  the  powers  and  duties  of  intellectual  life. 

Our  public  schools,  in  their  present  condition,  do  not  provide,  nor  pre- 
pare for,  any  such  rapid  advance  in  culture  and  training  as  warrants  the  cut- 
ting down  of  the  college  course.  Nor  does  the  popular  estimate  of  what  such 
schools  should  be.  Really,  much  time  in  the  college  course  that  should  be 
otherwise  utilized  is  required  to  make  up  the  deficiencies  which  exist  in  gram- 
mar and  secondary  school  training.  I  think  this  is  especially  true  in  regard  to 
language  study; — English,  as  well  as  other  languages,  both  ancient  and  mod- 
ern. From  investigation  of  numerous  authorities,  and  from  observation,  I 
feel  positive  in  saying  that  the  children  of  English,  French  and  (lerman  schools 
are  far  ahead  of  those  in  our  own  schools  in  all  language  studies.  They  are 
better  grounded  in  them  and  can  make  a  much  more  extended  and  correct 
use  of  all  languages  which  they  undertake. 

We  throw  away  two  of  the  best  years  for  learning — from  the  age  of 
three  to  the  age  of  fix.  Worse  than  that,  when  the  child  is  turned  loose  to 
play  upon  the  street,  this  supple  twig  is  bent  in  directions  antagonistic  to 
upright  growth  and  no  training  can  entirely  correct  the  inclinations  and  habits 
formed. 
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If  the  kindergarten  and  manual  training  were  universal,  if  the  child's 
entire  play  were  utilized,  and  the  process  of  education  made  the  business  of 
the  life  at  home,  there  might  be  found  in  these  compensation  for  the  loss  of 
one  or  even  two  years  of  the  present  college  curriculum.  But  far  better,  even 
then,  than  to  elide  a  year  would  it  be  to  add  two  years,  and  thus  raise  the 
quality  and  stature  of  the  college  man. 

If  the  college  man  intends  to  be  a  professional  man  he  cannot  for  his  own 
personal  benefit,  nor  for  the  reputation  of  his  chosen  profession,  know  too 
much  of  things  in  general;  he  cannot  have  too  much  culture,  nor  be  too  well 
trained  and  disciplined  in  the  gentle  arts  of  careful  observation  and  the  deduc- 
tion of  correct  conclusions.  There  is  no  profession  or  business  in  life  in 
which  success  does  not  depend  upon  the  thorough  cultivation  of  these  two 
powers  or  faculties  of  the  mind.  For,  though  some  men,  as  Cicero  says,  may, 
by  their  natural  ability,  excel  all  that  others,  with  learning,  may  be  able 
to  do;  yet  what  would  those  men  not  be  able  to  accomplish  had  they  the 
ability  and  training  also? 

While  I  compromised  with  my  conscience  and  judgment,  somewhat,  in 
submitting  to  vote  for  a  combined  course  of  six  years  with  an  academic  and  a 
professional  degree  to  be  conferred  when  the  work  was  completed,  I  fear  I 
could  not  bring  myself  to  think,  by  any  course  of  reasoning,  that  it  would  be 
well  to  encourage  the  shortening  process  for  a  collegiate  course  alone. 

If  a  person  cannot  devote  four  years  to  that  process  of  preparation  for 
life  which  is  designated  by  a  degree,  and  can  only  devote  two  or  three  years 
to  college  life  let  him  be  given  a  certificate  stating  the  studies  pursued  and  the 
proficiency  attained.  But  do  not  debase  the  coin!  Let  a  degree  stand  for 
something  stable! 

Degeneration  of  ideals  and  the  forsaking  of  principles  seem  to  be  in  the 
air  of  recent  years.  If  college  men  do  not  stand  by  their  ideals  and  principles, 
where  and  to  whom  may  we  look  for  **the  saving  remnant"? 

In  the  good  old  days  when  I  was  a  student,  one  of  the  essentials  of  college 
training  was  the  building  u\)  of  ideals  and  taking  a  firm  stand  upon  principles. 
I  think  that  was  the  main  reason,  or  one  of  them,  of  Doctor  Tappan's  secure 
hold  and  lasting  influence  upon  the  young  men  who  sat  to  his  teaching.  I  fear 
that  the  professor  of  his  day  who  proposed  to  weaken  or  shorten  the  curriculum 
leading  up  to  a  degree  would  have  been  rebuked. 

An  indication  of  this  degeneracy  of  ideals  is  the  hurry  that  has  taken  pos- 
session of  the  modem  .American.  With  the  hurry  comes  the  slighting  of  the 
work,  and  with  this  slighting  comes  naturally  the  conclusion  that  educative 
work  is  unnecessary: — and  it  is,  and  worthless,  when  slighted.  This  slighting, 
too,  breeds  dishonesty,  and  the  abandonment  of  all  principle.  This  demoral- 
ization, I  think,  is  the  reason  why  so  many  half  educated  men  fail  in  life;  they 
think  that  slighted  work  will  go  as  well  as  perfect  work;  their  course  of  educa- 
tion has  taught  them  to  believe  so;  and  because  such  work  does  not  go  they 
think  their  occupation  gone,  and  turn  to  something  new.  Unless  the  new 
happens  to  be  a  lucky  strike,  leading  to  wealth,  they  are  discouraged  and  die 
the  living  death. 

There  was  a  time  when  a  rigid  curriculum  prescribed  studies  and  a  training 
within  very  narrow  limits;  and  enough  of  that  sort  of  thing,  whether  classical 
or  scientific,  might  perhaps  be  had  for  all  the  practical  purposes  of  common 
life  in  a  shorter  period  of  time  than  tome  people  felt  inclined  to  devote  to  it 
But  now  two  things  have  happened  which  should  certainly  prevent  the  lowering 
of  the  standard,  or  the  requirement  of  less  time  for  study;  first,  the  wide  range 
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given  for  elective  studies  has  so  broadened  the  field  that  one  may  select,  and 
satisfy  any  taste  or  inclination;  and,  second,  such  hights  and  depths  have  been 
attained  in  every  science  and  art  that  a  longer,  rather  than  a  shorter,  period 
of  time  should  be  required  for  their  pursuit. 

It  seems  to  me  absurd  to  say  that  the  more  there  is  to  learn  the  less  time 
we  should  devote  to  the  learning  of  it,  and  that  the  more  we  realize  the  im- 
portance of  character-formation  the  less  time  we  should  dedicate  to  it 

We  believe,  I  hope,  in  future  progress.  It  can  only  be  made  by  learning 
more,  and  becoming  better  men.  These  two  are  the  true  objects  of  col- 
legiate education.  It  is  too  low  an  appraisal  of  education  to  esteem  it  merely 
as  a  means  of  getting  on  in  the  world  socially,  financially  or  politically,  though, 
of  course,  it  is  not  harmful  to  recognize  that  it  is  a  great  aid  to  any  one  of 
these  purposes.  But,  leaving  them  out  of  sight,  education  ought  to  be  con- 
sidered and  prized  in  ami  for  itself.  Its  chief  merit  and  use  is  that  it  makes 
the  sort  of  man  it  does;  and  if  that  be  so,  shall  we  haggle  about  a  drop  of 
eternity,  more  or  less,  devoted  to  the  purpose  ? 

I  have  heard  the  baker  and  the  candlestick  maker  talk  of  wasting  time  in 
getting  an  education,  of  getting  one's  attention  so  distracted  from  business 
by  college  studies  that  one  was  good  for  nothing;  but  I  should  really  dislike 
to  hear  a  college  professor,  for  the  sake  of  argument  or  even  in  jest,  pretend 
that  twenty-five  per  cent  of  the  time  and  effort  actually  devoted  to  college 
training  might,  with  profit,  be  eliminated. 

Why  I  those  are  the  happiest  days  of  life,  because  the  most  free  and  the 
most  enlarging.  We  all  know  that  the  growing  time  of  life  is  the  richest  and 
the  most  enjoyable.  It  is  the  perception  of  progress  and  not  the  attainment 
of  any  personal  and  selfish  end  that  satisfies.  This  is  more  keenly  and  truly 
felt  of  intellectual  progress,  and  the  attainment  of  no  mere  material  purpose, 
like  financial  or  political  success,  can  be  weighed  with  it  for  a  moment. 

As  college  training  and  education  establish  the  ideal  of  life,  they  also 
establish  those  habits  which  make  the  realization  of  the  ideal  possible.  I  think 
the  most  important  of  these  habits  are  those  of  encpiiry  and  industry.  The 
true  stuilent  is  not  indifferent,  nor  is  he  wasteful  of  time.  There  is  always 
something  he  wants  to  know  and  something  he  wants  to  do.  These  two  wants 
are  with  him  an  eternal  hunger.  And  how  best  shall  he  be  able  to  satisfy  such 
hunger,  except  with  that  provender  which  the  habits  themselves  provide?  The 
true  tree  of  knowledge  bears  no  bitter  fruit,  though  it  bears  an  infinite  variety. 
And  it  is  this  variety,  ever  increasing  to  the  gaze,  that  is  the  attraction  of 
eternity,  and  produces  the  longing  for  immortality.  The  Heaven  of  "dancing 
before  the  ark  *'  and  of  **singing  psalms  before  a  great  white  throne"  fades 
away  into  insignificance,  and  becomes  unattractive,  when  compared  with  the 
realm  where  infinite  love  and  wisdom  are  ever  revealing  new  beauties  and  ever 
making  manifest  new  truths  and  new  virtues. 

When  we  dream  these  dreams  shall  we  be  willing  to  lessen  by  a  single  day 
the  seed-time  which  enables  us  to  plant  for  such  a  harvest? 
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THE  PERIOD  OF  ADOLESCENCE. 


BY    PROFESSOR    C.    O.     HOYT,    OF   THE    MICHIGAN    STATE    NORMAL  COLLEGE. 


As  usually  understood,  the  period  of  adolescence  extends  from  the  age 
of  fourteen  to  the  age  of  twenty-five  years,  but,  owing  to  individual  differ- 
ences in  organism  due  to  differences  of  sex  and  environment,  it  is  impossible 
to  establish  any  fixed  age.  Distinction  is  generally  made  between  puberty 
and  adolescence,  the  former  being  regarded  as  "  the  initial  development  of 
the  reproductive  function,*'  while  the  latter  includes  the  period  of  about 
twelve  years  from  **  the  first  evolution  up  to  the  full  perfection  of  the  repro- 
ductive energy. "  This  view  is  quite  generally  adopted  by  investigators,  and 
all  lines  of  research  have  accordingly  been  carried  on  with  this  in  mind.  It  is 
thought  that  the  advent  of  adolescence  which  comes  at  the  period  of  puberty 
is  more  important  than  the  later  stages  of  adolescence,  for  "it  must  be 
remembered  that  the  character  of  the  earlier  period  will  in  a  great  measure 
determine  that  of  the  later." 

The  principal  method  of  study  has  been  by  means  of  syllabi.  The  data 
obtained  in  this  way  are  in  the  main  reliable,  because  the  adolescent  is  at  an 
age  and  in  a  mental  condition  when  the  written  reports  regarding  himself  re- 
flect his  true  nature  much  more  faithfully  than  they  would  if  made  at  a  later 
time  in  life  when  he  must  depend  upon  memory.  The  emotional  side  of  life 
can  be  studied  in  no  better  way.  The  study  of  biography  has  also  afforded 
a  fairly  fruitful  source,  serving  for  the  collection  of  characteristic  facts  re- 
garding this  period  of  life.  A  collection  of  the  early  sayings  and  actions  of 
noted  personages,  shows  all  of  the  common  traits  of  the  average  young  person. 
From  these  sources  much  has  been  collected  and  a  basis  has  been  provided 
for  some  conclusions.  It  may  not  be  out  of  place,  at  this  time,  to  make  a 
brief  reference  to  what  has  already  been  done  for  the  double  purpose  of  ena- 
bling the  reader  to  investij^ate  further  for  himself,  and  to  show  the  limited  at- 
tention that  has  been  devoted  to  the  subject  in  this  country. 

1.  President  (i.  Stanley  Hall  in  an  article  in  the  Pedagogical  Seminary, 
Vol.  I,  on  ••  The  Moral  and  Religious  Training  of  Children  and  Adolescents," 
has  suggested  many  profitable  lines  of  study. 

2.  I)r.  Win.  H.  Hurnhain,  in  the  same  magazine,  in  an  admirable  man- 
ner has  followed  out  >omc  of  the^e  suggestions,  which  are  recorded  in  his 
"The  Studv  of  A(lolc^^cnce." 

3.  "The  Psychology  and  Pedagogy  of  Adolescence,"  by  Mr.  E.  G. 
Lancaster  in  a  recent  number  of  the  Pedagogical  .Seminary,  Vol.  5,  has  given 
by  far  the  most  exhaustive  and  complete  treatment  that  has  come  to  us.  He 
give  the  reMilts  of  his  study  of  hundreds  of  returns,  and  his  article  will  prove 
exceedingly  suj^gestive  and  helpful  to  the  secondary  teacher. 

4.  In  addition  to  the  above  may  be  mentioned  "The  New  Life,  a  Study 
of  Regeneration,*'  in  the  .\merican  Journal  of  Psychology,  Vol.  6,  by 
Arthur  H.  I)avi<ls,  and  "  .\  Study  of  Conversions"  by  Mr.  Starbuck,  in  the 
same  magazine.  Vol.  8,  as  being  valuable.  Other  articles  of  less  im- 
portance have  from  time  to  time  appeared,  but  careful  reading  of  all  taken 
together  impresses  even  the  casual  observer  with  the  prime  necessity  for  a 
more  careful  study,  a  more  extended  investigation  and  a  more  intelligent  ob- 
servance of  all  of  the  life  principles  that  pertain  to  this  period.  At  the  same 
time  one  is  impressed  by  the  false  conception  which  the  average  person  has  of 


—  17  — 

this  period  of  life.  It  is  usual  to  regard  boys  and  girls  at  this  age  as  strik- 
ingly peculiar  or  disagreeable  perhaps,  hard  to  manage  in  home  and  in  school, 
physically  awkward  and  ungainly.  The  parent  breathes  a  sigh  of  relief  when 
the  child  emerges  out  of  this  condition,  and  the  teacher  seldom  sheds  tears 
when  this  disagreeable  boy  is  advanced  to  the  next  grade  or  leaves  the  school 
for  all  time. 

This  very  imperfectly  states  an  important  problem,  important  not  only  to 
the  life  of  the  boy  or  girl,  but  in  a  way  affecting  our  social  life.  The  social 
second  birth  of  the  child  is  now  and  has  been  in  all  ages  recognized  as  of  the 
greatest  moment.  Among  all  peoples  it  has  been  so  regarded,  being  observed 
by  celebrations,  by  feasts  or  by  peculiar  mystic  rites  and  ceremonies,  in  which 
the  individual  is  the  most  active  participant,  and  is  subjected  to  a  trial  calcu- 
lated to  test  his  fitness  for  life.  This  thought  has  come  to  us  through  all  races 
and  all  times  and  in  our  later  civilization,  "the  passing  of  the  golden  gates  of 
childhood "  is  made  the  occasion  for  feasts  or  ceremonies,  and  in  the 
Christian  church  for  confirmation. 

Research  has  shown  that  in  the  early  years  of  childhood  an  exceedingly 
large  number  of  changes  of  a  physiological  character  take  place.  They  are 
not,  however,  strikingly  important.  While  one  might  be  impressed  with  the 
more  obvious  changes  marking  the  advent  of  pubescence,  and  from  this  point 
of  view  regard  them  as  more  important  than  the  earlier  changes,  because 
more  noticeable,  yet  it  is  believed  that  functionally  they  do  not,  with  possibly 
one  exception,  tend  to  exert  influences  of  extreme  vital  importance.  The 
various  outward  physical  changes  are  obvious  to  all.  A  consultation  of  How- 
ditch's  tables  shows  that  in  boys  the  greatest  height  increase  occurs  at  the 
ages  of  13.  14,  and  16,  when  the  average  is  2.75  in.;  in  girls  the  greatest  in- 
crease is  3.37  in.,  which  occurs  at  the  aj;e  of  12.  There  are  two  periods  of 
greatest  gain  in  weight  in  boys:  at  the  age  of  14  and  15  the  average  gain  is  11 
pounds  per  year;  while  at  the  age  of  16  it  is  12.83  pounds.  In  girls  the 
greatest  gain  is  11.09  pounds,  which  takes  place  at  12.  Donaldson  has  shown 
a  peculiar  variation  in  brain  weights,  occurring  at  this  period.  The  brain 
weight  in  boys  at  13  is  1500  g. ;  at  14,  1300  g. ;  and  at  15,  1500  g. :  in  girls  at 
13,  1250  g. ;  at  14,  1350  g. ;  and  at  15,  1250  g.  It  is  thus  seen  that  in  boys 
the  greatest  brain  growth  occurs  at  the  time  of  greatest  gain  in  height  and 
weight,  while  in  girls  the  greatest  brain  growth  takes  place  two  years  after  the 
p:.riod  of  greatest  gains  otherwise.  The  greatest  brain  change,  however,  it  is 
thought,  is  in  the  large  increase  and  medullation  of  association  fibers.  There 
is  also  to  bo  noticed  the  relative  changes  between  the  size  of  the  heart  and 
arterial  system.  In  childhood  the  former  is  relatively  small;  with  the  advent 
of  pubescence  this  is  changed.  The  functional  changes  in  the  reproductive 
organs,  occurring  earlier  in  girls  than  in  boys,  and  being  different  in 
character,  produce  striking  outward  physical  changes  and  actions.  Lancaster 
has  shown  that  the  change  in  the  angle  of  the  vertical  axis  of  the  pelvis,  to- 
gether with  the  rapid  growth  of  the  hip  bones,  makes  the  girl  taller  than 
the  boy.  'I'his  affects  the  standing  and  walking  positions.  New  movements 
must  be  acquired,  being  attended  oftentimes  by  great  difficulty  and  serious 
inconvenience.  At  the  time  of  greatest  growth  in  boys,  the  growth  of  bone 
and  muscle  is  not  co-ordinate,  the  resulting  maladaptation  producing  extreme 
lassitude  and  inertness  on  the  one  hand,  or  clumsiness  and  awkwardness  on 
the  other.  This  makes  possible  abnormal  fatigue  with  little  exertion.  At 
no  time  is  there  such  a  variation  of  the  fatigue  curve  as  seen  at  the  time  these 
changes  are  taking  place. 
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The  changes  in  psychic  power  and  function  as  manifesled  by  unusual  and 
sometimes  abnormal  activities  are  of  such  a  character  that  they  demand  care* 
ful  consideration,  especially  if  the  teacher  hopes  to  profit  by  her  study  of  the 
adolescent,  and  desires  to  benefit  him  by  her  knowledge  of  his  nature.  Psy- 
chologically he  is  often  an  enigma  because  of  the  conflicting  and  contending 
storm  and  stress  of  ideas  as  he  is  swayed  to  and  fro,  in  his  actions,  by  the 
overwhelming  domination  of  the  ever-changing  emotions.  In  a  general  way 
it  is  obvious  that  this  period  when  viewed  in  contrast  with  others,  may  in  the 
main  be  characterized  by  saying  that  there  is  accelerated  physical  growth 
always  accompanied  by  an  increase  of  intellectual  activities  and  intensified 
emotional  interests.  This  has  produced  great  results,  as  reference  to  the 
world's  history  will  show.  The  world's  work  has  been  largely  done  by  the 
adolescent. 

In  this  great  intellectual  awakening,  characterized  by  the  most  intense 
altruistic  feeling  accompanied  by  increased  love  for  nature,  music,  art  and 
literature,  these  strong  ideals  have  gone  out  in  action  that  on  the  one  hand, 
under  the  proper  direction  and  sympathetic  guidance  of  the  intelligent  teacher, 
has  produced  the  master  in  science  or  art,  or  on  the  other  hand,  without  this 
proper  direction,  the  world's  great  criminals  and  insane.  It  is  easy  for  the 
scientific  writer,  in  the  quiet  of  his  study,  coldly  studying  hundreds  of  state- 
ments and  confessions  made  by  the  unknowing  yet  knowing  adolescent 
finally  to  say  to  us,  that  the  young  man  is  experiencing  a  a  strong  emotional 
period  of  life,  that  in  the  storm  and  stress  of  doubt  he  is  fiuctuating  in  his 
enthusiasms  and  in  his  interests,  that  he  may  be  easily  converted  to  Christi- 
anity, and  yet  that  in  the  general  instability  of  unformed  character  frequent 
and  dangerous  moral  aberrations  are  experienced.  But  for  the  parent  or 
teacher,  having  in  view  his  own  particular  aim  of  education  and  life,  and  too 
often  regarding  the  young  person  from  his  own  adult  point  of  view,  to  realize 
this  is  extremely  difficult.  When  this  realization  is  brought  about  it  is  not 
unreasonable  lo  hoj»e  that  there  will  be  a  greater  contribution  to  future  civili- 
zation than  there  has  been  in  the  past. 

Interesting  antl  valuable  as  it  is  to  the  psychologist  to  study  from  a  sci- 
entific stainlpoint  the  various  phases  of  mental  phenomena  as  seen  in  adoles- 
cent life,  the  ••focal  point  of  all  psychology/*  such  study  is  of  more  value  ta 
the  teacher,  since  it  is  he  who  must  practically  apply,  and  approve  or  con- 
demn the  |»riiiciples  or  laws  discovered.  I  shall  therefore  turn  to  the  peda- 
gogy of  the  subject  and  endeavor  to  base  practice  upon  some  pretty  thor- 
oughly established  theory. 

I.  .\foti>r  Tratntrtj:.  It  is  believed  to  be  true  that  with  the  young  child 
the  necessary  complement  of  the  idea-forming  process  is  the  motor  element; 
that  impression  on  the  one  side  demands  expression  on  the  other  to  complete 
the  mental  process.  Motor  training  is  then  an  important  educational  factor 
not  for  the  sake  of  activity  itself,  but  because  it  is  educative.  With  the  ado- 
lescent,  however,  there  is  activity  of  quite  another  kind,  activity  that  is  not  the 
reflex  of  a  single  stimulus  to  a  sense  organ,  but  activity  due  to  an  increased 
blood  supply  and  to  stronger  ideas  gained  through  keener  sense  organs,  modi- 
fied by  previous  experiences,  and  developed  into  changing  ideals.  There  it 
need  for  a  means  by  which  this  activity  may  be  turned  into  educational  chan- 
nels. Back  of  it  lies  a  deep  enthusiasm  and  interest.  It  has  been  suggested 
that  Herbart's  doctrine  of  interest  might  be  put  into  practice  with  the  adoles- 
cent as  well  as  with  much  younger  children.  This  may  not  be  true,  but  we 
do  know  that  the  adolescent  must  experience  excitement  and  must  do  some- 
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thing— a  necessity  growing  out  of  the  rational  demand  that  the  physical  and 
mental  life  be  kept  pure,  healthy  and  growing — otherwise  immoral  gratifica- 
of  desire  is  likely  to  result.  Therefore  all  interests  of  whatever  character 
they  may  be,  should  be  ascertained  and  then  the  motor  complement,  whether 
it  be  athletic,  scientific,  artistic  or  literary,  should  be  supplied  as  a  part  of 
education.  It  may  be  by  way  of  a  celebration  of  a  football  victory,  or  it 
may  be  of  a  more  intensely  utilita.ian  character  in  the  manual  training  shop. 
As  a  part  of  the  educative  process  it  matters  not  which.  The  boy's  nature 
demands  activity,  and  we  must  supply  the  demand. 

II.  Environment.  A  number  of  peculiar  conditions  surround  every 
adolescent,  which,  in  their  vital  relations  to  the  child  are  imperfectly  under- 
stood, and  it  is  to  be  feared,  are  indifferently  regarded  by  both  parent  and 
teacher;  in  fact,  by  all  with  whom  the  young  adolescent  comes  in  contact. 
If  this  is  not  so  there  is  a  neglect  somewhere  that  is  almost  criminal.  These 
conditions  may  be  summed  up  as  all  the  influences  with  which  the  young  ado- 
lescent is  brought  in  daily  contact,  outside  of  the  school.  Upon  these 
depend  his  physical  and  spiritual  being,  as  to  kind  and  modification.  The 
amount  and  kind  of  food  with  which  the  body,  when  the  demands  are  great- 
est, is  nourished,  should  be  quite  as  carefully  attended  to  at  this  time  as  at 
any  other  period  in  life.  Sleep  is  another  important  consideration.  Too 
often,  it  seems,  natural  growth  is  retarded  by  an  insufficient  amount,  and  in 
its  effects  manifests  itself  not  in  the  physical  nature  alone  but  in  moral  action. 
The  proper  attention  to  dress  and  care  of  the  person  stand  as  elements  in 
the  environmental  conditions,  ecjual,  if  not  superior,  in  importance  to  all 
others.  This  is  referred  to  because  of  its  bearing  upon  the  delicate  and 
shunned  question  of  sex-hygiene,  to  which  only  the  barest  reference  may  be 
permissable.  One  has  only  to  read  the  statements  of  girls  in  numerous  con- 
fessions made  to  different  investigators  to  realize  that  some  one  needs  educa- 
tion. One  has  only  to  glance  at  any  newspaper  and  there  read  the  advertise- 
ments appealing  to  young  men.  If  you  could  penetrate  the  sanctum  of  this 
**  medical  company"  and  could  gain  access  to  the  letter  files,  and  could  read 
a  few  of  the  thousand  letters  written  by  deluded  boys,  and  then  if  you  could 
know  in  your  own  school  what  your  boys  are  doing,  I  think  all  would  agree 
with  me  that  someone  needs  educating,  and  that  kind  of  an  education,  too, 
that  means  a  legislation  sufficient  to  put  a  stop  to  the  nefarious  practices  by 
which  pure  youth  and  bright  young  manhood  are  ruined.  I  wish  to  offend 
no  one  by  this  allusion,  but  it  seems  to  me  of  such  vital  importance  and  of 
such  vital  interest  to  all  young  people  as  to  demand  your  attention.  Let  the 
teacher  through  co-operation  with  parents  unite  the  two  great  forces  of  edu- 
cation, the  school  and  the  home,  that  the  influences  of  environment  of  what- 
ever character  shall  be  pure  and  natural  and  produce  the  strongest  lives. 

The  practice  recently  introduced  in  many  localities  of  providing  for 
physical  examinations  and  medical  inspection  at  stated  times  during  the  year 
is  one  that  should  be  extended.  By  this  means,  it  is  believed,  many  evils 
would  be  remedied,  right  ends  conserved,  and  causes  of  hitherto  strange  and 
misunderstood  actions  might  be  pointed  out  and  remedies  providc<l.  We  are 
too  often  called  upon  to  meet  the  charge  of  "overpressure  in  the  schools." 
They  tell  us  that  our  requirements  are  so  rigid  and  the  work  so  severe  that 
the  physical  and  mental  strain  undermines  health,  and  in  consequence  pupils 
are  compelled  to  relinquish  school  work.  While  conservative  school  men  are 
willing  to  admit  as  true  some  of  these  grave  charges,  as  shown  by  their  will- 
ingness to  change  their  courses  of  study,  by  adapting  them  to  the  growing 
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needs  of  the  student,  as  he  is  better  understood  and  these  needs  better  appre- 
ciated, grading  him  according  to  his  ability  to  do  mental  work  without  fatigue; 
yet  it  is  probable  that  if  there  were  a  better  understanding  of  the  true  con- 
dition that  would  be  afforded  by  the  physical  examination  referred  to,  not  a 
few  of  the  results  now  charged  to  overpressure  and  hard  study,  could  then  be 
traced  to  heredity,  or  poor  environment,  perhaps  to  insufficient  or  inadequate 
food,  improper  dress,  irregular  habits,  immoral  practices,  etc., — conditions 
for  which  the  home  or  other  extraneous  influences  are  as  responsible  as  the 
school.  Better  co-operation  of  home  and  school  would  do  much  to  apply  a 
remedy,  if  causes  were  agreed  up. 

III.  Sc/tot'I  Mamx^rmeni.  In  a  way,  the  most  practical  application, 
pedagogical! y,  of  this  question,  is  to  be  found  in  its  relations  to  all  phases  of 
the  school  economy,  and  may  be  included  under  the  general  term,  manage- 
ment. It  might  be  noticed,  however,  in  passing,  that  much  more  research  is 
necessary  along  hitherto  uninvestigated  lines  before  anyone  will  be  able  to 
speak  with  authority.  More  light  is  needed  upon  the  question  of  the  mechan- 
ical retjuirements  involved  in  buildings,  courses  of  study,  methods  of  admin- 
istration, etc.  It  is  to  be  hoped  that  contributions  may  be  added  to  those 
alreadv  secured. 

There  is  one  point  that  seems  of  importance,  to  which  it  may  be  profit- 
able to  direct  our  attention.  It  is  generally  conceded  by  all,  the  concession 
l>eing  more  or  less  vaguely  based  upon  uncertain  statistics,  that  relatively  but 
a  small  percentage  of  pupils  continue  in  school  much  beyond  the  advent  of 
the  pubescent  age.  The  falling  off  seems  to  be  greater  in  the  case  of  boys 
than  with  girls.  I  am  not  aware  that  any  one  has  investigated  this  question 
extensively  enough  to  give  us  accurate  figures  as  to  the  number  of  these 
pupils,  their  age,  or  the  grade  in  which  this  falling  off  takes  place.  The 
answer  that  usually  meets  the  inquiry:  *' Why  did  so-and  so  leave  school?" 
is  ••  He  or  she,"  as  the  case  may  be,  **has  left  to  go  to  work."  While  it  may 
be  true  that  the  boy  or  girl  is  at  work,  for  few  ])arents  will  permit  idleness 
if  iliey  ran  avoi<l  it.  a  doubt  arises.  Did  he  leave  school  actually  to  go  to 
work  ?  Was  he  obliged  to  go  to  work?  Was  he  obliged  to  do  this  in  order  to 
contribute  to  the  maintenance  of  the  familv?  Is  it  not  true  that  back  of  it 
all  there  is  aiK»iher  reason,  to  be  found  in  the  boy  himself,  in  the  home  or  in 
the  school,  that  will  acc<nint  for  it  all,  and  were  it  known,  might  have  been 
a«i}usted  ?  Teachers  may  well  be  led  to  (juestion.  How  far  am  I  responsible 
if  this  bov  leaves  niv  school  at  the  seventh  or  eiL'hth  or  ninth  or  anv  other 
grade?  l>id  1.  because  I  did  not  understand  him,  drive  him  away?  Let  us 
look  at  the  a<l«»lcs(ent  himself  for  a  moment.  With  the  advent  of  this  new 
birth,  there  is  a  self- revelation  of  the  existence  of  new  powers,  impulses  to 
actions  n<>t  easy  or  j*ossible  of  control,  and  tendencies  to  strange  thoughts  and 
peculiar  anions  not  in  harmony  with  past  experiences.  This  gives  rise  to 
dominating  activitie*^  which  manifest  themselves  in  a  desire  to  be  a  leader,  to 
ft)rm  new  associations  and  to  break  old  ties.  Any  attempt  to  hold  the  sub- 
ject under  the  old  regime  of  his  life  is  met  with  a  rebellious  attitude.  At 
this  stage  of  his  life  should  the  conflict  of  authority  be  co-ordinate  with  any 
manifestation  of  the  migratory  impulse,  all  these  ripe  and  new  impulses  are 
liable  to  pass  over  into  some  kind  of  action  with  no  definiteness  of  purpose. 
This  action  may  or  may  not  be  determined  by  the  ideal  that  in  some  myste- 
rious way  has  come  as  a  physical  attendant  to  the  physiological  changes,  and 
in  no  way  conditioned  or  controlled  by  ideals  given  to  him  at  an  earlier 
perio<t  of  life.     1  believe  many  boys  and  girls  leave  school  in  this  way  and 
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under  these  conditions,  and   I   believe,  furthermore,  that  the  remedy  is  to  be 
found  either  in  the  school  or  in  the  home,  or  in  both. 

Jrom  the  standpoint  of  the  educator  we  should  be  wiHing  to  concede 
that  one  remedy  lies  in  better  teaching  in  the  secondary  school.  Nothing 
more  need  be  demanded  in  an  academic  way;  what  is  asked  for  is  a  better 
understanding  of  the  pupils,  and  this  will  rec^uire  a  different  method  of  treat- 
ment from  that  which  he  has  needed  in  the  past  or  will  need  by  and  by. 
Quite  too  often  the  application  of  the  principles  of  interest  found  so  import- 
ant and  necessary  in  the  teaching  of  children  in  the  lower  grades  is  felt  by 
the  secondary  teachor  to  be  unnecessary,  and  is  even  looked  upon  as  childish 
when  the  teacher  has  to  deal  with  young  men  and  women.  When,  however, 
a  teacher  is  found  who  does  recognize  this  j)rinciple  and  uses  it  in  kind 
but  not  degree,  a  marked  increase  of  success  and  influence  is  seen.  The 
young  adolescent  has  a  living  interest  in  nature,  music,  literature  and  art. 
In  the  utilization  of  these  materials  in  determining  the  selection  of  subject 
matter  of  his  instruction,  we  only  recognize  for  the  time  being  his  necessi- 
tics.  This  is  imperative.  Else  we  shall  find  ourselves  forcing  him  contrary 
to  the  line  of  least  resistance  in  his  nature.  The  learher  at  her  best  needs  to 
be  a  leader  in  shaping  the  kind  of  ideal  and  in  her  leadership  through  the 
employment  of  perhaps  the  greatest  pedagogical  principle,  suggestion,  should 
cause  the  pupil  to  feel  that  he  himself  is  the  leader.  This  will  take  him  into 
the  great  range  of  activity,  the  mainspring  of  which  is  enthusiasm. 

We  often  think  the  boys  or  girls  of  fifteen  or  sixteen  are  men  or  women. 
But  it  should  not  be  forgotten  that  in  their  many  changing  moods  they  do 
not  know  or  understand  themselves.  They  misinterpret  our  actions;  they 
charge  us  with  injustice;  at  times  they  seem  to  be  against  every  one  and 
feel  that  every  one  is  against  them.  Then,  at  the  opportune  moment, 
mother  or  teacher,  with  suggestion  and  sympathy,  given  in  the  right  way  and 
in  the  right  spirit,  wins  the  victory.  Many  a  student  has  been  kept  in  school 
thus,  and  I  believe  many  a  one  has  '*  left  school  to  go  to  work**  on  account 
of  the  lack  of  this  kind  of  treatment. 

These  suggestions  are  not  given  in  a  spirit  of  criticism.  They  are  an 
outgrowth  of  a  series  of  studies  and  are  given  in  the  hope  that  they  may  call 
attention  to  this  very  important  life  epoch,  with   its  peculiar  characteristics. 

IV.  Religion.  It  has  been  shown  that  in  the  adolescent  period  occur 
by  far  the  greatest  number  of  conversions  to  Christianity.  The  school  must 
not  teach  creed;  it  is  expected  to  provide  ethical  instruction,  and  the  aim  of 
all  good  teaching  will  have  these  ends  in  mind.  The  church  admits,  as 
science  proves,  that  this  new  birth  is  a  reality.  an<l  recognizes  the  demand  for 
a  cultivation  of  religious  emotion  without  the  influence  of  denominational 
creed.  Let  the  love  of  nature  and  art  and  the  good  as  we  find  it,  suggest  the 
method  by  which  these  emotions  may  he  developed.  **  .After  the  nature  stage 
present  the  ideal.  Hold  up  noble,  religi»)us  lives  and  let  the  suggestion 
leaven  the  whole  nature.**  The  lite  of  the  child  seems  to  demand  that  the 
character  of  the  teaching  shall  possess  this  ethical  and  broad  religious  ele- 
ment. With  this  thought  in  mind  as  a  pan  of  the  eml,  with  a  stern  convic- 
tion of  right  and  character  presented  in  the  ideal  heroic  (rod-man,  the  ado- 
lescent will  through  his  instruction  adjust  himself  to  his  environment  and 
come  into  his  rich  intellectual  and  spiritual  inheritance. 

Dr.  Hall  has  said,  "I  think  we  may  say,  anthropologically,  that  puberty 
is  the  period  when  education  as  a  conscious,  special  or  public  function 
began,  and  has  slowly  de%'eloped  as  civilization  has  advanced,  downward  to 
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the  kindergarten  and     .     .     .     upward  toward  an  ever  increasing  maturity 
of  post-graduate  work." 

This  vital  life  period  has  been  but  very  imperfectly  understood.  It 
involves  many  interesting  problems,  the  careful  and  candid  investigation  of 
which,  for  the  sake  of  the  young,  demands  the  earnest  consideration  of  all  of 
us.  To  this  end  I  present  these  suggestions  to  you,  trusting  that  they  may 
be  provocative  of  thought  along  settled  lines  and  of  investigation  into  yet 
unexplored  fields. 

DISCUSSION. 

SuPKRiNTKNDKNT  S.  B.  Laird,  I^nsing: — Being  one  of  the  humblest  workers  in  the  state 
I  feel  somewhat  embarassed  in  this  scholarly  company  in  attempting  to  discuss  a  theme, 
tabooed  by  some  and  presented  in  such  a  way  by  others  as  to  ofiend  sensible  people.  This  con- 
dition demands  not  that  we  should  leave  it  alone,  but  that  it  should  be  dealt  with  according  to 
its  importance  in  a  wise  and  tactful  fashion. 

I)r.  Christopher  tells  us  that  there  are  three  crises  in  child  life:— first,  the  dentition  period 
from  six  or  seven  months  to  perhaps  thiee  and  a  half  years;  second,  the  period  of  '*easy 
fatigue,*'  from  seven  to  nine  years;  third,  the  adolescent  period,  from  fourteen  to  twenty-five 
years  with  boys  and  from  twelve  to  twenty*one  years  with  girls.  For  the  first  the  school  has  no 
responsibility.  The  second  concerns  the  up{)er  primary  grades,  and  its  conditions  and  needs 
should  be  thoroughly  understood  by  those  who  minister  to  childhood  during  those  years.  The 
third  begins  about  the  sixth  or  seventh  grade  and  with  the  majority  of  pupils  continues  through- 
out the  remaindi^r  of  school  life.  Within  the  limits  of  this  last  p>eriod  and  extending  from  the 
twelfth  to  the  sixteenth  year  usually,  is  the  m«>st  critical  period  of  child  life  known  as  puberty. 
It  is  during  these  years  of  **  storm  and  stress"  that  the  transition  from  childhood  to  manhood 
aud  womanhood  occurs:  and  the  surroundings,  care,  direction  and  atmosphere  of  these  years 
determine  largely  the  strength,  ambition  and  success,  or  failure,  of  the  individual  in  his  life 
etiorts. 

The  changes  which  mark  the  adolescent  state  are  both  physical  and  psychological  and 
should  be  understood  by  jarents  and  teachers.  The  rapid  growth,  th*.*  taking  on  of  ancestral 
traits  and  features,  the  demand  for  more  liberty,  the  changes  in  the  nervous  system,  the  growth 
of  the  heart  and  of  the  re)>ro<luctivc  organs,  all  demand  a  wider  range  of  knowledge  of  these 
conditions  and  nf  how  they  can  l)e  best  treated.  It  is  the  age  of  feeling,  of  new  sensations  and 
of  social  and  ethical  inipulscs. 

This  peril k!  is  frau<,;h!  with  man)  ilangers.  The  sexual  elements  of  soul  and  body  should 
ntii  \>e  drvel>>|<Ml  prematurely  or  4itspro)>oitionately.  Coni))ensating  and  controlling  powers  are 
unfnUIed  which,  if  n</.  t(H)  late,  serve  as  a  steadying  and  guiding  force  during  this  crisis.  There 
is  danger  that  the  thcni'^^hts.  feelings  and  imaginations  of  the  adolescent  while  centering  upon 
self  so  largely  in.-iy  induce  a  condition  of  morbidness  and  abnormal  self-consciousness  which 
will  repress  rather  than  encourage  a  true  develop)nient. 

There  is  danger  that  a  rigid  economy  uf  every  life  force  may  not  l>e  conserved  and  that  a 
holy  resjiect  f«»r  one's  t'Kly  may  n«»l  l>c  realized.  The  motor  activities  should  be  utilized,  but 
care  should  t^c  taken  that  untiue  fatigue  should  ii>>t  result.  Excitement  along  any  line  should 
\>e  guarded  against,  sin«.e  the  lu'igmrnt  is  not  yet  ahle  to  co))e  successfully  with  the  feelings. 
Siroe  one  has  said  that  the  J>ela^>gy  of  this  stage  of  developaient  is  expressed  by  the  words, 
*•  Inspire  enthusiastic  a-.  livit\  ." 

.\t  this  stage  «.>f  child-life,  {lerhaps  more  than  any  other,  should  the  question  be  asked.  What 
is  essential  to  success  in  life?  The  answer  must  be  given  in  terms  of  physical  health  and 
vigor,  as  well  as  in  those  of  the  moral  qualities  known  as  courage,  fortitude,  energy,  justice,  etc. 
The  symmetrical  development  of  body,  mind  and  heazx  finds  its  reason  for  realization  now,  if 
ever.  There  are  certain,  definite,  positive  needs  that  the  school  should  supply  at  this  period. 
First,  the  teachers  sh«>uld  have  intelligent  conceptions  of  the  adolescent  stage,  both  as  to  its 
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danger!  and  possibilities.  Until  regular  medical  inspection  of  public  schools  is  secured,  the 
teacher  can  render  most  efficient  service  in  this  direction.  I  do  not  say  that  he  should  be  held 
responsible  for  this  knowledge,  but  I  affirm  that  here  is  a  golden  opportunity  to  serve  the  race, 
and  blessed  is  he  who  sees  it  and  prepares  for  it.  This  knowledge,  however,  will  not  suffice.  It 
must  be  accompanied  by  intelligent  sympathy  and  deep-seated  interest  in  the  highest  welfare  of 
the  pupils.  A  burning  desire  to  be  helpful  will  constrain  one  to  become  familiar  with  the  means 
for  so  doing. 

Second,  the  school  must  seek  to  plan  its  work  for  both  sexes  so  that  the  cases  of  arrested 
physical  development  may  be  as  few  as  possible.  I  regard  this  phase  of  the  subject  as  of  vital 
importance.  The  question  is  not  Whether  in  high  school  and  college  the  young  lady  is  able  to 
maintain  equal  intellectual  rank  with  her  brother.  She  has  proved  her  ability  to  do  so.  Nor  is 
it  whether  she  is  brave  and  ambitious  enough  to  attend  school  twenty  days  out  of  each  school 
month.  That  also  has  had  an  affirmative  answer  for  years.  The  great  question  is.  From  the 
view-point  of  her  future  energy  and  j>i)wer,  and  from  that  of  her  relation  to  race  development, 
can  she  afford  to  do  the  work  of  the  schools  in  a  boy's  way?  The  freedom  given  young  ladies 
in  some  eastern  colleges,  viz:  that  of  being  absent  from  classes  one-fourth  of  the  time  with  s()e- 
cial  excuse,  and  a  similar  custom  in  our  own  University,  are  steps  in  the  right  direction.  But 
the  high  school  has  a  duty  also  in  this  line  and  it  is  coming  to  l>e  imperative  Greater  flexibility 
of  courses,  more  elective  work,  and  larger  freedom  in  the  accomplishment  of  mental  tasks,  de- 
mand  the  earnest  attention  of  school  lx>ards  and  superintendents.  Besides  these  features,  a 
gymnasium  under  wise  medical  direction  should  be  an  atljunct  of  our  high  schools.  By  their 
means  our  girls  could  be  sent  to  college  with  strong,  well  devclopeil  bodies,  as  well  as  trained 
intellects,  and  the  family,  the  state,  and  the  race  would  be  the  gainers  thereby. 

Third,  our  school  and  city  libraries  should  be  so  classified  and  furnished  with  proper  books 
for  this  {»cri«>l  of  life,  that  the  teacher  and  librarian  could  be  of  service  to  the  adolescent  !>oy 
and  girl.  The  books  needed  should  have  the  following  qualitications:  i.  They  should  be  in- 
teresting. 2.  They  should  contain  healthy,  wholesome  and  natural  views  of  life.  3.  They 
should  present  high  ideals.     4.  They  should  be  good  literature. 

Fourth,  the  schools  should  be  able  to  recogni/e  cases  of  malnutrition  an<I  some  of  the  re- 
sulting diseases,  such  as  rickets,  epile})sy,  catalepsy,  hysteria,  St.  Vitus's  dance  and  |>aralysis, 
and  counsel  with  parents  concerning  them. 

Fifth,  the  school  should  do  its  l>est  so  to  train  youth  that  they  will  abstain  from  the  use  of 
tolMcco  and  stimulants  during  this  critical  |x.'riiHl,  and,  thus  preserving  their  physical,  mental 
and  moral  health,  have  some  capital  u|x>n  which  to  predicate  success.  A  cheerful,  healthy 
atmo9|)here  in  the  home  and  school,  go«xl  companions,  good  t>(M)ks  and  wise  training  will  per- 
petuate  that  race  to  which  the  world  I<M>ks  for  example  in  all  qualities  which  ))oint  to  future 
leadership. 

In  the  presence  of  these  great  rcs|K>nsibilities,  upon  which  such  far-reaching  results  depend, 
the  educational  guides  of  our  youth  may  well  adopt  the  motto  of  Horace  Mann  when  he  gave 
him«elf  to  the  work  of  education  in  Massachusetts:  **G{k1  grant  the  annihilation  of  scltishnets, 
a  mind  of  wisdom  and  a  heart  of  benevolence.'* 


[Note  -  The  next  issue,  containing  the  proceedings  of  the  conferences, 
will  appear  May  28. — Editor.] 
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ll.uVl)    K.     MKtIlKM. 


Till'  siil»jccl  iiiK)!!  which  I  have  Ikih  a>kc<l  to  sjK'ak,  is  tlic  Icj^al  silatus  uf 
ihc  tcacluT.  In  ciKlcavtiriiiij^  t**  coiij[»ly  with  tliis  request.  1  liavc  assinucd 
lliat  MK'li  an  ainhcnci*  as  thi.s  wniiM  not  Ik-  iiUcrcNtiMl  in  the  hare  loj^al  as|)c'Ct 
i»£  the  tjuestion.  aN  an  an<Hcncc  kA  law  vers  niij^ht  Ik*.  Nevertheless,  any  effort 
t«j  sjK-ak  nix»n  the  teaeher's  lej^al  statii>  neee>sarily  |)resn|>iMJses  that  what  is 
to  Ik*  sai<l  on  the  >ncial.  iM>litical.  nr  iK<lajj;»»j^ical  sidles  ni  the  matter  will  he 
said  hy  others.  an<l  thai  nnly  that  whieh  pertain>  In  the  lej^al  aspect  is  now 
in  onler.  I'he  !na»  of  material  tr«»ni  which  the  lawyer  mitjht  >elecl  that 
which  wmilil  he  appropriate  to  his  needs  is  now  jjreat.  an«l  presents  many 
i|Uestioiis  of  a  wholly  technical  nature.  a>  well  as  nuich  mattir  merely  of  a 
teniiH)rary  or  l«K-al  interest.  Atlemptinj^  to  eliminate  this  as  of  no  interest  to 
\ou.  I  shall  contuie  myself  to  the  lari^er  an«l  more  general  aspects  of  the  >uh- 
ject. 

It  is.  of  Course,  at  this  <lav.  simph  a  truism  to  sa\  that  the  snhject  •»f  e«lu- 
cation  is  one  of  the  most  imi)ortant  with  whieh  a  fne  >tate  ha^  (•>  «lral.  Al- 
thtiuj^h  it  ma\  f^nmrly  have  heen  true  that  t.i  a  lar;^e  «U-ree  the  matter  of 
education  wa<  left  t««  indivitlual  iiiitiati\e  and  eutiTprlNC.  and  altliont;;h  e«luca- 
tion.  in  man\  piacrs  aiid  to  sfune  v\teiu.  is  still  in  pri\ale  hand**,  it  !s  now  ^en- 
eralU  averred  that  the  j»P»per  edtica!i««n  «.f  its  pt-opK-  is  .mr  ..f  jlu-  u\^^^\  vital 
iitiUTMis  •»!  the  State  itsi-jf.  In  ilusf  state**  uhuh  wtre  rarved  «»ut  *A  diat 
j^reat  domain  known  as  the  \«trthwe*'t  l\rritor\.  the  ilutv  t-f  the  Statr  was 
early  recopii/ed.  an«l  the  sentiment  wa^  einhalnied  in  ihosf  strikini;  seiUriices 
So  familiar  t«»  Us  all:  "Kelipou.  m««ralit\.  and  kii«iw  Ie«!v:e.  heiiii^  necessary 
to  );^. Mid  ^overnmeiu  and  the  happiiuss  uf  mankind.  s^hiNiU  and  the  nuaus  k^\ 
i<lucation  ^ball  fi>rever  Ik*  enc«»ura;.je4l."  In  the  :errit«»r\.  therefore,  .\ith 
which   we  are  aci|uainte«l.  parii«-ularly.   whih-   privait-   s.jYm.U  an-l    private 
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leaching  arc  by  no  means  unfamiliar,  llie  groat  Inilk  of  the  teaching  energ}'  is 
un<ler  the  cnntrol  an<l  direction  of  the  State. 

'Ihis  fact  suggests  tliat  there  may  he  important  distinctions  in  the  legal 
asiHfci  of  puhhc  and  of  private  schools  and  teachers;  and  without  meaning 
to  intimate  that  the  j)rivate  scIukjIs  and  teachers  are  beyond  the  reach  of  State 
regulation  and  suiKTvision.  it  is  clear  that  public  schools  and  teachers  are 
subjtx'i  to  such  regulation,  and  it  is  with  the  public  school  teacher  that  we  are 
now  more  immediately  concerned. 

That  the  maintenance  and  supiK)rt  of  public  schools  is  one  of  the  public 
puqioses  to  which  public  funds  may  be  devoted,  and  for  which  the  power  of 
taxation  i)f  the  Slate  may  properly  be  invoked,  seems  everywhere  to  be  con- 
ceded. .\>  staled  bv  an  eminent  authoritv:  "It  mav  be  safelv  declared  that 
to  bring  a  sound  education  within  reach  of  all  the  inhabitants  has  been  a 
prime  object  «»f  .\merican  government  from  the  very  first.  It  was  declared  by 
colonial  legislation,  ami  has  lK*en  reiterated  in  constitutional  provisions  to 
the  present  <lay.  ll  has  been  regarded  as  an  imixTative  duly  of  the  govern- 
ment;  and  when  (juestion  has  been  made  concerning  it.  the  question  has  re- 
lated not  to  the  existence  t»f  the  duty,  but  to  its  extent." 

The  public  schtnil  is  here  fore  clearly  a  public  institution,  and  the  public 
bchiMil  teacher  is  in  sinne  degree  a  public  functionary.  He  is  even  to  some 
extent,  it  has  lK*en  said,  to  be  regarded  as  a  public  officer. 

because  the  public  sch<M»l  teacher  thus  occupies  a  public  and  important 
{>osition.  it  is  clearly  within  the  competence  of  the  Stale  to  prescribe  what 
shall  be  his  qualifications  and  what  the  metho<l  of  determining  their  existence. 
In  the  case  ^^i  the  common  sch<M»ls,  elalH>rate  provisions  are  often  made  for 
the  examination  and  certification  of  teachers  by  public  officials  chosen  for  that 
purjH»se.  In  the  case  of  the  higher  schools,  the  matter  is  not  infrequently  left 
to  the  determination  of  the  lMiar<l>  or  Uidies  having  those  schools  in  charge, 
though  the  teiidencN  lure  seems  also  to  In-  in  the  direction  of  formal  examina- 
tion <»r  certificali«n  by  some  piiT)lic  autliority. 

The  laws  pr«-vi«lini4  for  e\aniin.'iti«»ns  often  specify  with  much  minute- 
ness what  ^^:ill  In-  ilu*  subirvls  u\h*n  whicli  the  cantlidate  is  to  be  examined, 
and  what  prrviT!t;i;4t  .if  c. 'rrect  rej>Ties  shall  entitle  him  t«»  a  certificate.  The 
«'pjH.rtU!iit\ .  Ill' Tt.  ivtT.  is  r.  t  iin*riqnentl\  improved  to  make  the  examination 
of  tile  t'-arluT  aiv!  \\\'  rt.nr^r  *>\  instruction  in  the  soho<il  in  wliich  he  is  to 
leai'h.  !!:<  !n»-'!:':v:  t'  r  ]>r' -I'ai:.'!-. mil:  ^"UU-  ••Tie's  special  views  upon  <»ther  sub- 
ie»'ts  tliav  ?';•  -•  '■*.};i.!i  ait  crdii.aril)  rr^arded  as  purely  pedagogical.  The 
11. .\\  ia!:.'".iV  '•■  ".T.ii.'M  ila!  :ii^inuti. -n  of  .a  certain  kind  and  to  a  i^rc- 
x.-tjIm-'!  .-.'v  •"  :  x'-.'i'.:  1  m  l;"-'  u  ''.it:'  rctfrencr  I"  tlu-  snpjH.vod  t'll\rt  of  tobar<'o 
,.'■•1  :»  •  ^-  .-.•  •  ;^  !:•  V  '-  ••;••■:•  •:  •  lir.:iM!i  >\stini.  i>  an  e\ani|)lo  *  >\  this  ten- 
t!»  ll.  \ 

Iv      '.  ' '      !■  ■  •'    •■  .;•••  !■  •  !  -  ;i.'la-T',-  attainni.  nt-s.  in"rc"\er.  it  is 

r- ■'::;.'••'  •  *  •  '"  •  ^"  •'  '  !■■..  ■  .  r  a;i!!;.  >r:/ •  n  a- '::.i'»\'  vla>-iti.ali<  »ii^  «'»f 
r«-;i  '■»'-'..■•  ■'  ■•  .  ^  -•■'.'-  '  .•':  'a>*\  1 '.!>  a  r!-:.'i:i^i:n  . 'T  niaxiinum 
.l!'    y '•-     '  ■•   •'•-   '  ■  ••    .  •<  .1   '"T-'va^   -H   t''iiT:«'l  t< -r  v- •:- «;■(■<!  -rlimls, 

..•  •!  .x'''  ••■^'  '.'..'-  :•  i.i- !  .. . -i-.v!::'.:!.  tin  L^it  ai  l"i.!\  < -f  i.at'lur^.  it  lia-*  been 
i  •  !•!  •  '  '  .  r  ;m  *•  r*  •  ■  :•  -.'v.rt  rliat  it  na:n  \k  arluTN.  f.  tv  rxainph  ,  the  princi- 
;  :•'-  •  •'  ■  •  -*  '^T.iTi.::  a'  -'.•..■.■.  . -r  lar;^r  n-.ixr.l  i^iaininar  -s.Ii'm.N.  -.li.inM  be 
•  •'  \-  '  -•..!.  ■.' Ill  r«  ::.«  '  «■'>!:!'.:!:• -n  "i  tlir  .'^^la^t  txprt-«sl\  pr<»vi«K'd  tl.at 
■  •:•■'!!.  .•!;<■  '.  •a:>  «  !  a;^t  an-!  r.pv.  ar.N  >!!'n!'I  in-  .-'i;:!!*]*-  !-•  an\  .  »»^.*e 
.  »       •  •'    '  •  :  nMTia:^*  riniit  -.Mi'!,  r  !!:•.•  ^^•!:«  "1  law  ^  "i  tlu   >!aU'.  it  wa^  lul.l  'hat 
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reasonable  discrimination  with  reference  to  the  sex  of  teachers  might  never- 
theless be  made.  • 

On  the  other  hand,  discrimination  based  upon  religious  belief  would  not 
be  justifiable.  The  public  schools  are  not  to  be  made  the  place  in  which,  or  the 
medium  through  which,  religious  instruction  is  to  be  given ;  but,  at  the  same 
time,  a  teacher,  otherwise  qualified,  is  not  to  be  discriminated  against  because 
he  does  not  hold  the  religious  views  of  the  community,  so  long  as  he  does  his 
duty  and  does  not  use  his  position  as  a  means  of  propagating  his  own  relig- 
ious notions. 

In  a  recent  case  in  Pennsylvania,  it  appeared  that  the  inhabitants  of  the 
school  district  were  largely  Catholics.  The  school  board  was  wholly  com- 
posed of  Catholics,  and  about  ninety  per  cent,  of  the  voters  were  Catholics. 
Eight  teachers  were  employed  in  the  public  schools,  and  of  these  six  were 
members  of  a  Catholic  sisterhood.  These  Sisters  held  regular  certificates 
granted  by  the  County  Superintendent,  but  the  examination  had  been  a  special 
one,  held  by  him  at  the  house  of  the  Sisterhood.  The  Sisters  while  in  school 
were  dressed  in  the  peculiar  garb  of  their  order,  with  a  crucifix  suspended 
from  the  neck  and  a  rosary  from  the  girdle.  They  were  addressed  by  the 
pupils  as  "Sister."  During  the  regular  school  hours  the  ordinary  studies 
were  pursued,  but  after  school  the  Catholic  pupils  were  detained  for  drill  and 
recitation  in  the  Catholic  Catechism.  On  Catholic  holidays  and  feast  days, 
the  schools  were  closed. 

Certain  Protestant  parents  whose  children  attended  the  school  applied  to 
the  court  for  an  injunction  to  restrain  the  employment  of  these  Sisters  as 
teachers,  and,  if  this  could  not  be  granted,  to  forbid  the  teachers  from  wear- 
ing their  distinctive  garb  in  the  school  room,  and  from  teaching  the  Catholic 
Catechism  in  the  school  room  after  school  hours. 

The  court  granted  the  injunction  against  teaching  the  catechism,  but 
held,  (one  judge  dissenting,)  that  it  was  within  the  proper  discretion  of  the 
school  l>oard  to  employ  these  Sisters  as  teachers,  and  that  no  one's  rights  were 
violated  by  their  wearing  their  peculiar  garb  in  the  school  room.  The  court, 
moreover,  suggested  that  it  as  entirely  competent  for  the  State  not  only  to 
f>ermit  but  to  require  teachers  to  wear,  while  on  duty,  some  approriate  garb 
or  uniform,  like  policemen  or  railroad  officials. 

Under  the  Wisconsin  constitution,  the  stated  and  regular  reading  of  the 
Bible  in  the  public  schools,  was  held  to  be  "sectarian  instruction"  and  made 
the  school  a  "place  of  worship,"  within  the  prohibitions  of  that  instrument, 
even  tliough  children  whose  parent  objected  to  it.  were  not  required  to  re 
main  in  the  room  during  the  reading.  On  the  other  hand,  under  the  Michi- 
gan constitution. *the  reading  of  selected  extracts  from  the  Hible  during  the 
closing  hours  of  each  session,  from  which  any  puj»il  inij^ht  Ik*  excused  upon 
the  application  nf  his  parent  or  j^uardian.  was  held  n<»t  to  constitute  religious 
worship  or  to  make  the  teacher  a  "teacher  of  religion." 

What  thf  *iMrial  status  of  the  tcaclur  is  or  slmnld  ho.  seems  not  often  to 
be  madf  the  subject  of  exprt-ss  legal  rtgulation.  In  the  rase  of  ( 'hauncey  De- 
|>ew.  an  Knglishman  is  said  to  have  concluded  that,  because  Mr.  Depew  had 
{lis  i»ffice  in  the  Grand  Central  Station,  he  must  Iwlong  to  rnir  "great  middle 
class."  Whether  so  well  founded  a  presumption  couM  l)e  made  with  respect 
t«>  any  other  of  our  teachers  than  those  who  are  assigned  to  the  "Central" 
building*  may  Ik*  ofK'n  to  question. 

In  1814.  an  Knglish  lawyer  objected  to  a  l>ail  Ixind  on  the  ground  that 
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one  of  the  si^iers,  who  was  a  schoolmaster,  had  been  erroneously  described 
as  a  "gentleman ;"  but  the  court  held  the  bond  good,  saying  that  the  descrip- 
tion was  sufficient. 

I  do  not  suppose  that  this  would  be  regarded  as  a  judicial  determination 
that  all  schoolmasters  are  gentlemen ;  but  it  might,  perhaps,  be  regarded  as 
an  opinion  that  it  it  not  legally  impossible  for  some  schoolmasters  to  be  gen- 
tlemen. 

Where  the  statute,  as  in  this  and  many  other  states,  prescribes  the  qualifi- 
cations which  shall  l>e  required,  it  is  common  to  provide  that  no  contract 
shall  l>e  made  with  any  teacher  who  is  not  at  that  time  qualified  as  the  law 
provides,  and  to  declare  that  any  contract  made  in  violation  of  such  a  pro- 
vision shall  be  void. 

These  provisicms  have  usually  been  regarded  as  mandatory,  and  the 
courts  have  enforced  them  with  strictness.  Thus,  where  the  statute  requires 
the  possessiim  of  a  certificate  as  the  evidence  of  qualification,  it  is  held  that 
the  teacher  nuist  have  obtained  the  certificate  at  the  time  the  contract  is  made, 
and  that  its  subsetjuent  acijuisition,  even  before  the  term  is  to  begin,  will  not 
cure  tlie  defect. 

It  has  moreover.  l)een  hehl.  under  these  statutes,  that  even  though  the 
un(|ualitied  teacher  may  have  taught  the  school  for  the  full  term  without  ob- 
jection, he  can  recover  no  com))ensation — he  cannot  recover  on  the  contract — 
for  that  was  voitl — nor  can  he  recover  for  services  rendered,  in  those  cases, 
at  least,  in  which  recourse  must  \k  had  to  State  funds  for  his  payment. 

It  is  common,  further,  for  the  statutes  to  sjKcify.  by  what  officers  and  in 
what  fortn,  the  contract  with  the  teacher  shall  Ik?  made  and  these  require- 
ments alsf>  are  usuallv  deemed  to  l)e  mandatorv.  Thus  where  the  statutes  re- 
<(uired  that  the  teacher  shi^uld  l>e  hired  at  a  meeting  of  the  Ixjard.  it  was  held 
that  the  separate  and  indivi<lual  concurrence  of  the  meml)ers  was  not  suffic- 
ient ;  antl  where  till  ()f  the  lM)ard  are  re(|uire<l  to  act.  a  contract  made  by  part 
i?nlv,  without  notice  to  <»r  concurrence  bv  the  other  meml)ers.  is  not  valid. 

Whether  detects  of  this  sort  may  be  cured  by  the  subsequent  recognition 
of  the  contract  by  thi-  board  or  the  sch(M)l  district,  has  been  much  questioned 
m  the  courts,  but  the  prevaHinj^  rule  is  that  if  the  defect  relates  to  mere  mat- 
ters iif  form  :iiid  t*-  the  conduct  of  the  district  officers,  the  subsequent  recogni- 
tion of  thr  contract  by  the  ImmIv  having  the  i)ower  to  make  such  a  contract 
V  ill  Ik-  drrin«d  t«»  Ik-  a  ratification  of  it. 

Whether  •»iir  silnM»|  bnard  may  lawfully  make  a  contract  for  a  i>eriod 
extendini:  iiit<»  xhv  ••tVicial  ti-rin  «»f  the  succes»iors  of  that  boanl.  has  also  l)een 
discu»td  nii'li  r  vari'»u^  •^taiute^.  with  a  pre|>onderance  of  opinion,  perhaps, 
to  the  elTrrt  that  i!  rann«»t  be  d«>ne. 

Auth«'ritv  i«»  u«»nal!\  r\|»rt--^!y  i«»nftrrt  d  by  statute  ujxmi  scIkmi!  boards  to 
make  n:!*'*  aiwl  r«  ^'-^iti'-n^  ii»r  the  r«»n«luct  «»I  the  school,  bm  even  where  no 
Nuch  t\|»rr^N  autl..  r::\  !^  L;i\rn.  tlu*  jniwer  «»f  the  sch<M»l  hoard  to  make  reason- 
able and  a]»|»p'|»T  iat<  T'.;!*  N  r«»nld  nut  be  doubted. 

Sue!i  n  :i>"T:ah!f  niN  -  Mini  trarlur  and  sehojar  alike.  The  teacher  is 
l»ound  bv  il'.cni.  and  inu'-t  enforce  or  K*  governed  by  them,  as  the  case  may 
Im-  What  reLTulations  would  be  deemed  reasonable  under  varying  conditions 
« an  noi  be  dtterinined  b\  any  hartl  ainl  fast  rules.  f4»r  much  must  alwavs  de- 
i»<nd  uj»«»n  thf  circunistances  under  which  they  are  to  be  enforced;  but  as  a 
ftw.  "U!  •■!  nian\  parsed  u|Hin  the  c«»urts.  the  following  have  been  held  to 
U-  reasonable  and  valid: 
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A  rule  that  pupils  in  a  public  high  schoijl  shall  employ  a  certain  period 
in  the  study  and  practice  of  music  and  provide  themselves  with  certain  books 
therefor,  or  for  unexcused  disolKHlicnce  be  expelled ;  that  pupils  who  are  ab- 
sent, without  satisfactory  excuse,  six  half  days  in  four  consecutive  weeks 
sliall  be  suspended ;  that  schools  shall  be  ojK'ned  with  reading  from  the  Bible 
and  prayer,  during  which  each  pupil  shall  lay  aside  his  liooks  and  remain 
quiet,  or  shall  l)ow  his  head  unless  his  parents  recjuest  that  he  shall  l)e  excused 
from  doing  so,  and  for  wilful  disobedience  he  may  be  expelled ;  that  pupils 
shall  write  comixjsitions  and  take  part  in  rhetorical  exercises,  or  be  suspended 
for  disobedience ;  that  pupils  guilty  of  persistent  misconduct  l)e  exjHjUed ;  that 
children  of  immoral  and  licentious  character  be  excluded ;  that  the  doors  shall 
l)e  locked  and  no  scholar  admitted  for  fifteen  minutes  during  the  opening 
exercises  in  the  morning,  provided  due  regard  is  had  to  the  weather,  and  the 
age,  health  and  comfort  of  the  excluded  pupils :  that  white  and  colored  chil- 
dren shall  be  taught  in  separate  apartments,  provided  e<iual  accommodations 
are  provided  for  both. 

Hut,  on  the  other  hand,  the  following  regulations  have  l)een  held  unrea- 
sonable : 

That  no  pupil  shall,  during  the  sc1uh)1  tenn,  attend  a  social  party,  and  for 
disobedience  expelling  him ;  that  pupils  who  carelessly  or  waiUonly  injure  or 
destroy  the  school  property  shall  pay  for  the  same,  and  for  failure  to  pay, 
whipping  or  exjKlling  them ;  barring  the  doors  in  cold  weather  against  little 
children  who  are  late ;  refusing  admission  to  a  public  college  because  the  ap- 
plicant is  a  member  of  a  Cireek  letter  fraternity  or  other  secret  college  society ; 
requiring  every  scholar  on  returning  from  recess  to  bring  in  a  stick  of  wood 
for  the  fire. 

But  even  though  the  regulation  Ik»  in  itself  reasonable,  it  must  also  be  • 
enforced  in  a  reasonable  manner  and  under  projxT  circumstances,  with  due 
regard  to  the  health,  comfort  and  welfare  of  pupils  and  teacher. 

Where  the  school  board  or  other  projxT  authorities  have  prescril)ed  no 
rules,  it  is  within  the  power  of  the  teacher  to  make  rules  for  the  government 
of  his  school. 

The  implied  iK>wer  of  the  teacher  to  legislate  in  this  resi>ect  is  doubtless 
more  restricted  than  the  implied  i)ower  of  the  sch<K>l  lK)ard  under  like  circimi- 
stances ;  and  little  more  can  l>e  said  than  that  the  teacher  has  the  implied 
power  to  make  and  enforce  such  rules  and  regulations  as  are  reasonably 
necessary  and  projHT  for  the  g(K)d  conduct  of  his  school  in  all  matters  not 
provided  for  by  the  school  authorities  and  not  prohibited. 

And  even  where  rules  have  lK*en  prescribed  by  the  lioanl.  the  teacher 
may,  unless  expressly  prohibited,  make  such  ad<lilional  rules  and  require- 
ments as  s|x*cial  cases  or  su<tden  emergencies  may  render  necessary. 

Hut  as  the  rules  prescrilK'd  by  the  sch<M»l  lM»ard  must  Ik*  reasonable  ones, 
a  fortiori  must  those  Ik*  reaMmable  which  are  ordained  by  the  teacher.  In- 
stances t>f  what  rules  are  or  are  n^t  reasonable  have  already  been  ;^iven,  and 
the  same  principles  would  apply  to  those  made  by  teachers,  liut.  in  j^eneral, 
**a.cls  <Ione  to  deface  <»r  injure  the  sch(M»l-nH)m,  to  destroy  the  Uniks  «>t  scliol- 
ars.  or  the  Inniks  or  api^aratus  ft>r  instruction,  or  the  instruments  of  puni^ih- 
ment  of  the  master;  language  used  to  other  scholars  to  stir  up  disonler  and 
in!;ulM)rdinalion.  or  to  heap  <Mliuni  and  disgrace  ujxm  the  master;  writing  and 
pictures  placed  so  as  to  suggest  evil  and  corrupt  language,  images,  and 
thoughts  to  the  youth  who  must  fre<|uent  the  sch«H)l;"  using  profane  Ian- 
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^agc,  quarreling  and  fighting  among  each  other, — these  and  many  other 
similar  and  obvious  acts  the  teacher  may  prohibit  and  punish. 

So,  in  regard  U)  tiie  studies  to  l>e  pursued,  the  teacher  may,  where  no 
rules  are  prescrilnrd  by  the  board,  exercise  a  reasonable  discretion  **as  to  the 
order  of  teaching  them,  the  pupils  who  shall  be  allowed  to  pursue  them,  and 
liie  mo<le  in  which  they  shall  be  taught  ;'*  but  the  teacher  shall  not  compel  a 
pupil  to  pursue  a  study  which  he  knows  the  parent  has  forbidden  his  child  to 
take. 

The  auth«»rity  <»f  the  teacher  is  not  confined  to  the  school-room  or 
grotmds,  but  he  may  prohibit  and  punish  all  acts  of  his  pupils  which  are  detri- 
mental to  the  gtHxl  order  and  iK'st  interests  of  the  school,  whether  such  acts 
are  conunitteed  in  school  hours  or  while  the  pupil  is  on  his  way  to  or  from 
school,  or  after  he  has  returned  home. 

L'pon  the  question  of  the  teacher's  control  over  the  pupil  out  of  school 
hours^  and  off  of  the  school  ground,  a  New  England  court  forty  years  ago 
laid  down  these  rules,  which,  while  savoring  somewhat  of  New  England 
rigor,  have  never  Inren  elsewhere  questioned. 

It  was  Conceded  that  the  master's  right  to  punish  extended  to  school 
hours,  and  the  court  said  there  seemed  to  be  no  reascmable  doubt  that  the 
sujKTvi>ion  and  control  t>f  the  master  over  the  scholar  extended  from  the 
time  he  leaves  home  to  go  to  sch(M>l  until  he  returns  home  from  school. 

.\fter  his  return  home,  the  pupil  comes  again  primarily  under  parental 
<liscipline.  but  even  in  such  a  case  the  court  declared  that  if  the  act  done, 
though  at  home,  had  a  direct  and  immediate  lK*aring  upon  the  welfare  of  the 
sch(N)l  t»r  uiHin  the  authority  of  the  master  and  the  respect  due  to  him,  the 
master  miglit  punish  the  scholar  if  he  came  again  to  scIuk)!. 

For  the  purjMise  of  maintaining  the  order  and  <liscipline  of  his  school,  the 
teacher,  it  ha>  been  held,  has  the  inherent  |H)wer  to  sus|KMid  a  pupil  from  the 
privilege>  of  the  school,  unless  he  has  been  deprived  of  that  i>ower  by  the 
aflinnativi'  action  of  the  projH.'r  Uianl.  If  he  so  suspends  a  pupil,  he  should 
at  once  ri.*|x»rt  the  fact  with  the  reasons  to  the  lK>ard. 

I»ut  whiK-  ilu*  tracluT  may  thus  susjK'nd  a  pupil,  he  has  no  inherent 
|K)wer  to  finally  and  cntirelx  v\\k'\  the  pupil.  That  jH)wer  belongs  properly 
to  the  U»ard.  unle>>  by  btatutr.  or  other  regulatitni,  some  different  rule  has 
lK*en  enacted. 

l'lH»n  thf  vtxtd  and  vexatious  <iue>tion  t>f  the  right  of  the  teacher  to 
inflict  CMriMiral  junii^hnient.  it  i>  not  easy  to  lay  d<»wn  pf»sitive  rules.  It  is 
clear  enMu^^h  t«»  an\  "ne  that  the  public  sentiment  in  regard  to  the  subject 
a>  it  atTects  b. .nu-  and  ^rb«M»l  <li>cij>line.  has  greatly  changed  in  recent  years, 
an«l  is  ^till  in  an  nii«»ettled  conclitii»n.  This  change  in  public  sentiment  is  cer- 
tain to  make  itM-lt  felt  in  lrgislati«»n  and  in  the  decision  of  the  courts.  Tn 
many  places,  riih  >  liave  bet-n  enaited  f«»rbiddiiig  the  inllicli«»n  of  such  punish- 
ment by  t»lher>  tiian  the  principal.  I'p  to  the  present  time,  however,  the 
courts  have  nnil«'rTnl\  -n^tained  the  ri,L:lu  f^i  the  teacher  to  inflict  reasonable 
corj)«»ral  puTii^bment 

In  'lealiiii:  \\  lib  \]\*-  'iiit-^iuai  the  c«»urt  in  XerniMiit,  in  a  somewhat  earlv 
case,  laid  d«iwn  nile^  whirh  have  been  quite  generally  approved.  Said  the 
r«iurt : 

"A  <ch«"il -master  has  the  right  to  inflict  reasonable  coqxiral  punishment. 
Me  mu^x  eNerci-^e  rea^i'-nablc  judgment  ami  discretion  in  determining  when 
t«-  puni<h  and  t««  \\bai  extent.     In  determining  uj>on  what  is  reasonable  pun- 
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ibhment,  various  considerations  must  be  regarded, — the  nature  of  the  offense, 
Ihe  apparent  motive  and  disposition  of  the  offender,  the  influence  of  his  ex- 
ample and  conduct  upon  others,  and  the  sex,  age,  size,  and  strength  of  the 
pupil  to  be  punished. 

"Among  reasonable  persons,  much  difference  prevails  as  to  the  circum- 
stances which  will  justify  the  infliction  of  punishment,  and  the  extent  to 
which  it  may  properly  be  administered.  On  account  of  the  difference  of 
opinion,  and  the  difliculty  which  exists  in  determining  what  is  a  reasonable 
punishment  and  the  advantage  which  the  master  has  by  being  on  the  spot  to 
know  all  the  circumstances,  the  manner,  look,  tone,  gestures,  and  language  of 
the  offender  (which  are  not  always  easily  described),  and  thus  to  form  a 
correct  opinion  as  to  the  necessity  and  extent  of  the  punishment,  considerable 
allowance  should  be  made  to  the  teacher  by  way  of  protecting  him  in  the 
exercise  of  his  discretion. 

*'Es|)ecially  should  he  have  this  indulgence  when  he  appears  to  have 
acted  from  good  motives,  and  not  from  anger  or  malice.  Hence  the  teacher 
is  not  to  be  held  liable  on  the  ground  of  excess  of  punishment,  unless  the 
punishment  is  clearly  excessive,  and  would  l>e  held  so  in  the  general  judgment 
of  reasonable  men.  If  the  punishment  be  thus  clearly  excessive,  then  the 
master  should  be  held  liable  for  such  excess,  though  he  acted  from  good 
motives  in  inflicting  the  punishment,  and  in  his  own  judgment  considered  it 
nevessary  and  not  excessive.  lUit  if  there  is  any  reasonable  doubt  wliether 
the  punishment  was  excessive,  the  master  should  have  the  benefit  of  the 
doubt." 

In  a  late  case  in  New  Hampshire,  it  apixrared  that  a  school  teacher  had 
been  annoyed  by  rej)eated  unnecessary  coughing  among  the  pupils;  and  he 
requeste<l  its  cessation.  It  continued,  however,  and  on  one  occasion  while 
the  teacher  was  in  the  midst  of  an  expostulation  against  it,  a  pupil  coughed. 
The  teacher,  interpreting  this  as  an  act  of  defiance  at  his  request,  inflicted 
some  UKKlerate  |K*rst)nal  chastisenieiU  ui)on  the  pupil.  The  pupil,  claiming 
that  he  was  affected  with  wlux)ping  cough  and  that  the  cough  in  question  was 
involuntary  and  beyond  his  contn»l,  sued  the  teacher  for  assault  and  battery. 
The  trial  court  instructed  the  jury  that  even  though  the  pupil's  claim  was 
true,  the  teacher  would  not  be  guilty  if  he.  in  goo<l  faith,  believed  that  it  was 
a  voluntary  act  done  for  the  puriH)se  of  tlefying  his  authority  and  disol)eying 
the  rules  of  the  school.  I'lxm  apix-al  to  the  Supreme  Court  of  the  State  this 
ruling  was  aftirmed.  the  court  saying:  "The  law  clothes  the  teacher,  as  it 
does  the  j)arenl  in  whose  place  he  stands,  with  |K)wer  to  enforce  discipline  by 
the  inii)ositi<Mi  <»t  reasonable  corjKtral  punishment.  He  is  not  recjuired  lo  he 
infallible  in  his  judgment.  He  is  the  judge  to  determine  when  and  to  what 
extent  correction  is  necessary;  and.  like  all  others  clothed  with  a  discrel'on. 
he  cannot  be  niade  iHTs<»nally  resj)onsil)le  for  error  in  judgment  when  he  has 
acted  in  g<H>d  faith  and  without  malice." 

The  teacher  also  owes  some  dutv.  imt  \et  clearlv  defined  and  fortunately 
noi  often  called  in  <|uestion.  of  pr«»tecting  the  ehiMren  under  his  oare  against 
mjuries  resulting  froni  their  helplessness  and  inexperience.  lO  some  exlMH. 
for  a  limited  time,  the  teacher  stands  in  loco  [>iircntis,  and  while  it  has  never 
lH»en  decided,  s«»  far  as  I  am  aware,  how  far  tlie  teacher  is.  or  .shouM  Ik*  held. 
resf)onsilile  for  either  physical  or  moral  injuries  to  the  children  which  the 
teacher  might  have  prevented.  I  feel  very  sure  that  we  shall  all  agree  that 
lH»th  law  and  morals  should  re<|uire  the  exercise  of  reasonable  care  and  fore- 
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sight  in  the  protection  of  the  pupil.  In  an  EngHsh  case,  a  teacher  was  held 
iial)le  ft»r  an  injury  to  a  pupil  from  fireworks  which  the  teacher  had  permitted 
the  ciiild  to  have  and  use,  and  while  there  were  peculiar  circumstances  at- 
lendiiij^  this  case.  1  have  no  doubt  that  the  principle  is  one  of  more  extended 
application. 

I  he  duty  of  the  teacher  is  primarily  to  teach,  and,  except  when  the  con- 
tract or  well  estahlished  custom  so  re(|uires,  he  could  not  be  expnjcted  to  be 
janitor  and  wcHMl-cutter  l>esides. 

In  many  cnuntrv  districts,  however,  it  is  the  well  established  custom  that 
the  teacher  >hall  build  his  own  fires  and  sweep  and  dust  his  sch(H)l-room,  and 
one  who  undertakes  to  teach  with  knowledge  of  this  custom  would  doubtless 
l>e  deeemed  l«»  have  assumed  these  duties  also. 

The  statute  in  this  Stale  requires  the  school  district  to  provide  the 
sch<j<>l-house  with  the  "necessary  apiK-ndages/'  and  among  these  necessary 
appendages  are  sinrcified  a  "looking-glass,  comb,  towel,  water  pail,  cup,  ash 
I»ail,  |)oker.  stiive  shovel,  hnnan.  <lust-i)an.  duster,  wash-basin,  and  soap.*'  but 
it  fails  to  siKTcify  who  is  to  use  these  articles,  or  to  what  use  they  shall  be 
put.  Ina.snuich  as  «»nly  one  towel  an<l  comb  are  re(|uired.  it  may  be  that  these 
articles  are  valued  fi»r  their  suggesiivene^s  rather  than  for  any  actual  use 
which  may  be  made  <»f  them. 

The  teacher  who  has  jK-rformed  his  contract  is  entitled  to  his  salary  or 
wages  a>  a;^reeil.  I-'mm  this  no  deduction  is  to  be  nuule  by  reason  of  holidays 
UjKin  which  sch'H»ls  are  not  usually  kept  open. 

And  whert-  the  jeacher  has  MckkI  ready  to  perf«)rm  his  part  of  the  con- 
tract, the  fact  that  the  district  may  nnt  have  been  able  or  willing,  without  any 
fault  «»n  his  part,  to  avail  itself  of  his  services,  furnishes  no  excuse  for  not 
paying,  llius  where  the  sch«Hil  is  closed  by  reason  of  a  lack  of  funds,  or  l>e- 
cause  of  ilu-  prevalence  of  contagious  tliseases,  the  teacher  wh*»  has  been 
uady  and  willing  to  jK*rft»rm  may  recover  for  the  full  j>erio<l. 

In  tlu-  absence  of  a  statute  providing  otherwise,  it  woid<l  be  entirely  com- 
jK-tent  f'-r  the  sih«H)l  authorities  an<l  the  teacher  to  agree,  as  to  the  duration 
of  the  eTnp!««>!nent.  an«l  the  causes  an<l  method  of  its  termination.  And  in 
such  a  ca-f. «  \rn  tlnaii^h  the\  ha<l  made  no  express  agreement,  the  law  would 
imply  that  ilie  tt-aclier  might  Ik*  lawfull)  dismissetl  for  immoral  conduct,  in- 
ia|»;icit\.  neglect  nf  duty,  tir  failure  to  comply  with  the  obligations  imp<.)sed  by 
the  ct»ntrail. 

It  i«»  c««inin««n.  h«»wever.  ii»r  the  statutes  to  expressly  stipulate  what  the 
terms  of  llir  r< -lit rait  -.hall  !»e  ni  this  reganl.  and  what  shall  be  the  evidence 
«•!  such  tleianit  *>u  tlie  part  of  the  teacher  as  will  justify  his  discharge. 

Thn«»  wlun-  an  examination  is  provi<led  for.  and  a  certificate  is  to  l)c 
i^sned.  b\  -ftm-  jMiblic  U.ard  **r  ■•thcial.  as  in  thi*i  State,  provision  is  (^ften 
made  f«'r  ihr  '^\\'-\n'\\^u *\\  t*r  rev«»caiion  «»f  the  certificate  by  the  same  author- 
ity, and  thf  riiTitrarT  i^  rupiirtd  t«»  Contain  a  -.tipulation  tliat  this  suspension 
I  r  rev«Hat!on  shall  t«  nnniair  tlu-  ii'iitract.  I  iider  provisions  of  this  nature, 
the  ilistrict  aut!i'»niirN  ]»<.ss<'x<  l.ut  a  liniiled  |hi\mt  of  arbitrary  removal. 

In  a  casr  in  this  Stale,  where  tlu-  statute  provides  that  the  board  of  school 
examiners  ma>  snN|H'nd  nr  revoke  any  certificate  for  causes  which  would 
have  iu<tified  its  refusal  in  the  first  instance,  ami  also  for  neglect  of  duty. 
inc««miH'ience.  *»t  immorality:  ami  the  contract  containe<l  a  stipulation  that 
such  a  stixtKMi<ion  or  revtK'ation  should  terminate  the  contract,  it  was  held 
that  the  district  otlicers  ha«l  no  jurisdiction  t«>  jiass  upon  any  alleged  default 
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of  the  sort  indicated,  or  to  remove  the  teacher  for  such  default,  but  tliat  the 
question  of  his  guilt  and  the  consecjuent  termination  of  his  contract  must  be 
confided  to  the  Board  of  School  Examiners. 

It  was,  however,  held  that  for  defauhs  in  other  respects  than  those 
indicated, — defauUs  which  would  at  common  law  justify  a  master  in  dis- 
charging a  servant, — such,  for  example,  as  the  inhuman  treatment  of  the 
pupils,  the  teacher  might  l>e  discharged  by  the  district  board  without  refer- 
ence to  the  suspension  or  revocation  of  his  certificate. 

When  the  causes  for  which  the  the  teacher  may  be  removed  are  thus 
specified  by  statute,  the  courts  have  held  that  the  power  of  removal  cannot  be 
exercised  until  the  teacher  has  been  notified  of  the  alleged  default  and  has 
been  given  reasonable  time  and  opi)ortunity  to  make  a  ile fence.  This  right 
is  expressly  granted  by  statute  in  this  State. 

A  teacher  who  is  wrongfully  discharged  before  the  expiration  of  the 
term  for  which  he  was  engaged,  is  entitled  to  recover  damages  for  this  dis- 
missal. Such  damages  would  ordinarily  be  the  amount  of  the  salary  for  the 
residue  of  the  term,  less  anv  sums  the  teacher  mav  have  been  able  to  earn 
during  that  period  in  other  like  employment  in  the  same  locality. 

A  teacher  though  wrongfully  discharged  would  still  be  under  obliga- 
tion to  use  reasonable  efforts  to  find  another  similar  ix)sition  and  thus  to  re- 
duce his  loss  as  much  as  possible;  but  he  would  not  be  obligated,  in  order  to 
reduce  his  recovery,  to  accept  another  kind  of  employment,  or  to  go  to  other 
places  to  seek  it. 

In  a  late  case  in  Iowa,  a  teacher  wrongfully  discharged  just  after  the 
opening  of  the  year  who  had  been  unable  to  find  any  other  like  jx)sition.  was 
held  entitled  to  recover  the  full  years  salary  even  though  he  ha,d  in  the  mean- 
time started  a  private  school  which  had  proved  to  be  a  financial  failure.  If 
it  had  been  successful,  he  would  doubtless  have  been  required  to  deduct  his 
earnings  from  the  salary  he  was  seeking  to  recover.  Money  earned  during 
vacations  would  not.  however,  affect  his  right  to  his  salary.  an<l  in  one  case 
it  was  held  that  the  sch<K>l  l)oard  might,  as  part  of  the  contract.. permit  the 
teacher  to  offer  extra  courses  in  his  school  and  charge  for  these  an  extra 
compensation  which  he  might  retain  as  his  own. 


REPORT  •OF  THE  COMMITTEE  0\  COLLEGE  ENTRANCE  RE- 
QUIREMENTS  IN  ENGLISH,  FROM  THE  STANDPOINT 

OF    THE    HIGH    SCHOOL.* 


CORNELIA  STKKETKE   HUI-ST. 


I  shall  do  my  best  in  fifteen  minutes,  as  your  committee  requested,  to 
pve  my  firmest  convictions  on  the  subject  under  discussion,  and  I  must  pray 
you  to  forgive  it  me  if  my  paper  does  not  say  all  that  should  be  said.  I  must 
make  the  good  old  pleas,  "My  wit  is  short,  ye  may  well  understand,"  my 
time  of  preparation  has  been  ver\'  short  for  so  important  a  subject,  and  the 
time  allotted  is  too  short  to  discuss  many  phases  of  it. 

There  arc  things  in  the  Report  of  the  Committee  that  make  my  heart 
rejoice— corrections  of  mistakes  we  have  been  falling  into,  appreciations  of 

*  Read  at  the  November  meetinfi:. 
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some  needs  we  have  hardly  felt,  and  thus  prophecies  of  better  conditions  that 
are  still  to  be. 

Perhaps  I  had  better  begin  with  the  prophecies,  the  ideals  whose  real- 
ized substance  is  still  to  be  hoped  for,  for  our  ideals  are  the  most  important 
things  about  us,  since  in  them  we  see  "the  future  in  the  instant,"  which  leads 
us  on.     The  committee  presents  first  the  proposition  that  **the  study  of  the 
Rnglish  language  and  literature  is  inferior  in  importance  to  no  subject  in  the 
curriculum.**     The  committee  would  have  been  justified  in  making  its  state- 
ment even  stronger,  calling  the  study  of  our  native  language  and  literature 
the  mo$t  important  subject    in   the   curriculum,  as  the  ancient  Greeks  did. 
I  am  n(»t  making  a  plea  to  restrict  our  study  to  the  English  language 
and  English  thought,  I  am  not  an  enemy  to  the  introduction  of  foreign  ele- 
ments into  our  civilization.     The  Greeks  certainly  lost  by  not  studying  the 
literature  of  their  neighbors,  the  Hebrews,  and  great  as  their  native  literature 
became  in  some  respects  it  is  an  infinite  pity  for  all  time  that  it  was  not  in- 
spired to  a  higher  and  holier  greatness  than  that  of  their  own  gods.     But  they 
were  wise  in  preser\'ing  the  purity  of  the  diction  and  idiom  of  their  language, 
and  in  making  their  young  people  thoroughly  familiar  with  their  best  literary 
art.   However  we  may  widen  our  curriculum  (and,  so  long  as  the  subjects  are 
thoroughly  tanglit.  the  wider  it  becomes  the  better,  to  serve  individual  needs 
and  adopt  and  preserve  and  perfect  all  learning  by  the  introduction  of  foreign 
languages,  arts,  histories  and  sciences  that  are  worthy  of  a  place  by  what  rich- 
ness they  will  give  to  the  thought  of  our  young  people,  and  what  appreciation 
of  all  that  is  beautiful )  we  should  guard  as  jealously  as  the  Greeks  did  that 
one  languaj^e  which  our  pupils  are  to  use.  and  should  teach  it  for  all  it  can  be 
to  them,-  ^  means  of  getting  thought,  a  means  of  expressing  thought,  and 
a  source  of  refined  pleasure.     According  to  their  ability  to  use  their  own  lit- 
erature, t')  extract  what  is  to  become  theirs,  and  to  assimilate  it  and  make  it 
over  int<»  |)^'\\er.  will  be  their  ability  to  profit  by  what  comes  to  them  from 
foreign  ^«'iirce>.  where  all  these  processes  will  be  more  difficult  by  reason  of 
their  being  foreitrn.     luiglish  has   been  badly  provided    for  in  some  of  our 
courM«».  v«»]Kvia]ly    six    years*    language  courses.     Unfortunately  the  study 
^^\  foreign  lanL:i:a^'r>  <I'»rs  luit.  an«l  can  not,  take  its  place,  and  leaves  the 
pupil  at  the  tinl  "f  hi>  High  So1i«m»1  course,  confused,  sometimes  doubly  con- 
fused, in  h'N  \«riiacular  aii«I  unconscious  nf  the  qualities  of  a  good  style.     It 
does  n«'t  !-<  ttcr  the  inatttT  that  a  pupil  leaves  u^  unappreciative  in  two  or  three 
ditlerent  iai]|L^nage>,  t««  l»e  a  bungli-r  in  I'nulish  all  his  life  unless  he  is  so  for- 
tunate- a*-  t'l  i:«'  tn  C"li«ge  and  i^ivc  hi.s  professurs  a  chance  to  do  what  we  did 
not  do  i.T  !iii!i  in  \\\v  Mi^ii  ScIuhiI.   And  even  if  he  enters  college  his  loss  is  ir- 
rej>arab!e.    If  there  he  elecl>  c«in<»iderable English  <  and  not  all  students  do  so), 
he  d<K's  n<  -t  take  it  as  a  1  figh  Sch<M>l  pupil  would.   I  le  has  grown  more  anahti- 
ca!.  jH-rhaps.  and  will  In-  Utter  able  than  when  he  was  in  the  High  School  to 
see  and  deNcriln*  jH»ints  «»f  style,  but  he  will  be  less  unconscious  and  receptive 
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and»  I  venture  to  say,  less  profoundly  and  permanently  affected  by  the  sub- 
stance and  the  language  of  what  he  reads.  If  he  has  not  read  Bunyan  before 
he  enters  college,  he  will  never,  probably,  march  at  Pilgrim's  side  to  the  Holy 
City,  although  he  will  understand  Bunyan  and  appreciate  his  style.  Our 
High  School  pupils,  with  unregulated  feelings  but  half  understood,  are 
blindly  trying  to  feel  out  the  very  problems  of  life  treated  of  in  our  great  lit- 
erature. That  literature  helps  them  to  interpret  themselves  to  themselves. 
They  are  sensitive  to  it  as  they  will  never  be  again,  and  they  need  it,  I  think, 
as  they  will  never  need  it  again.  Chaucer  and  Spenser  and  Shakespeare  and 
Wordsworth — let  such  as  these  be  the  masters  that  show  them  life  and  teach 
them  language  and  literary  art,  and  we  shall  see  great  results  for  our  labor. 
Wordsworth  is  right  in  saying  that  the  youth  still  is  nature's  priest.  Can  he 
as  a  man  come  to  appreciate  our  "mountain  peaks  of  song"  if  he  has  never 
seen  them  until  the  splendor  of  his  own  early  morning  is  fading  into  the  light 
of  **coiTiiTion  day"?   What  shall  we  say  of  a  system  that  forces  books  into  the 

hands  of  our  youth  filled  with  diagrams,  and  paradigms,  and  scholia  and  what 
not,  and  provides  much  less  time  for  the  study  of  the  books  of  life,  written 
by  the  men  who  best  understood  the  human  heart,  the  power  of  nature,  and 
the  English  tongue?  I  have  dwelt  so  long  upon  the  other  values  to  be  de- 
rived from  the  study  of  great  literature  that  I  have  not  emphasized  suffi- 
ciently this  last  very  practical  one.  The  Report  reminds  us  that  for  the  pupil 
"his  own  tongue  must  always  be  the  chief  source  of  his  thought,  inspirations, 
ideals  and  aesthetic  enjoyment,  and  must  also  be  the  vehicle  of  his  communi- 
cation with  his  fellowmen." 

This  brings  me  to  the  second  point  in  the  Report,  which  seems  to  me  very 
well  taken,  especially  since,  if  one  may  judge  from  the  text-books  pi  Rhetoric 
that  have  issued  from  the  press  these  last  years,  the  study  of  composition 
seems  to  have  encroached  more  and  more  upon  the  study  of  content,  fonn 
and  style,  which  we  might  call  Rhetoric  proper.  I  think  that  however  good 
a  method  this  may  be  for  advanced  students  it  is  not  good  for  our  pupils.  It 
docs  not  seem  probable  that  we  can  secure  a  very  "clear,  logical,  convincing 
and  agreeable  manner"  without  "sympathetic  and  comprehensive  apprecia- 
tion" of  our  masterpieces.  A  pupil  who  has  come  to  appreciate  Chaucer  will 
l)e  less  likelv  than  one  who  has  not  to  write  l>ombast.  Even  Bunvan  knew 
one  masterpiece  well,  if  not  consciously  and  analytically  at  least  in  his  inner- 
most consciousness,  and  so  that  he  could  put  his  knowledge  upon  tap  when- 
ever he  had  occasion  to  use  it.  Inductively  from  the  writings  which  are  |x?r- 
fect.  or  nearly  so,  under  the  guidance  of  his  teacher  a  pupil  will  form  his 
can<»ns  of  literary  style,  useful  to  him  not  only  in  making  him  scornful  of  any- 
thing that  is  not  good  and  appreciative  of  anything  that  is  good,  but  also  in 
moulding  his  own  thought  into  forms  effective  and  beautiful.  Unconsciously 
children  learn  to  talk,  unconsciously  they  should  learn  sentence  forms.  Ears 
that  have  l>ccome  attuned  to  the  lovely  poetioal  and  prose  rhythms  of  our  l)est 
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writers  will  be  the  surest  guides  to  the  creation  of  smoothly  flowing  sentences. 
I  often  find  that  if  their  minds  are  well  stored  from  wide  reading  pupils  do 
really  good  composition  work  though  they  cannot  answer  my  questions  on 
the  reasons  they  should  have.  Of  course  I  believe  that  it  is  our  work  to  bring 
into  the  field  of  consciousness  a  large  part  of  the  composition  process,  that 
our  pupils  may  not  only  l)e  right  but  know  that  they  are  right;  but  I  have  very 
delilKTatcIy  come  to  the  conclusion  that  in  high  school  English,  if  either  part 
of  our  work  is  less  important  than  the  other,  it  is  the  Composition.  The  hard- 
est thing  I  have  to  do  is  to  teach  fitness  to  a  pupil  who  has  no  sense  of  fitness, 
or  has  such  a  sense  rudimentary  hut  not  properly  cultivated.  Until  the  study 
of  masterpieces  has  given  him  ideals  and  standards  of  measure  to  apply  to 
his  own  |)ro(lncti()iis,  until  ^  Jeeiing  iox  fitness  has  formed  within  his  mind,  it 

is  next  to  useless  to  make  corrections  in  his  work,  piling  precept  upon  precept. 
I  send  pupils  who  are  hopelessly  awkward  in  their  use  of  language  to  read 
Treasure  Island  and  I^)rna  Doone.  and  unite  with  this  the  instruction  to  write 
as  if  for  a  friend  ii\'^  years  younger  than  themselves.  I  know  of  no  better 
way.  Tlie  influence  of  the  ^reat  authors  uix^n  our  pupils  is  incalculable,  for 
just  as  evil  communications  corrupt  good  manners,  good  communications  im- 
prove tluni.  results  nftcii  accruinj^:  that  are  far  beyond  what  one  planned 
for,  out  <»t  the  reci»j^nition  of  strength  in  a  great  author  and  of  weakness  and 
wandering  to  be  overcome  in  themselves  grow  not  only  strength,  but  also 
high  reverence  where  reverence  is  due.  deep  humility  where  humility  is  due, 
and  a  self-respect  founded  upon  conscious  rectitude  when  progress  is 
made,  huleed.  in  what  I  have  just  said  I  have  reversed  the  pnxess  of 
gr«»wtli  iiii'»  strength  an<l  grace,  for  I  believe  that  strength  and  grace  of  style 
are  an  f'.:i-p»\Nth  nf  character,  unless,  indeed,  thev  are  assumed  (in  which 
case,  Immiil:  iiure  pretence  an»l  atYectation.  they  should  be  called  rather  **airs" 
than  "gr.'tv<  s"  .-f  style  i.  I  he  pupil  wh'»  has  read  such  a  work  as  the  Pro- 
l«»j;ue  appreeiativtly.  who  has  analyze<l  the  characters  described  and  found 
the  na^  ii-  \\\\\  '  liaiicer  riiliculed  or  did  not  ridicule  them,  as  the  case  hap- 
jH'ned  I-  '■•■.  and  'aIiv  he  liked  tliern.  disliked  them,  or  was  indifferent  to  them, 
has  ijivr. i\t  n-.j  in  <  baiicer's  <»wn  sincerity,  simplicity,  sct)ni  of  pretension  and 
admirati'ii  <'f  v. •  rtli  ilu-  verv  sources  nf  the  m«»st  patent  charms  of  his  stvle. 
I-'pim  th' :r  a-lirirati'-n  'f  (  liaucrr  «'iir  pupils  will  ten<l  tn  ac<[uire  his  char- 
acter, aii«!  :;«T:«'f  h>  style.  It  !•»  al:')Ljrtlier  better  teaching  t'»  cultivate  in  them 
atlmirat:-  r.  -f  N.::i;p':oity  and  >inrerity  than  tn  teach  them  to  write  as  if  they 
were  -^iirj)!*-  and  siiui-re.  IraLhing  1»\  the  j^reat  authors  is  teaching  by  ex- 
ample. 

'\'\\v  V ■  ■niinitlif  is  r:;.:ht.  ^nrely,  in  re(}uiring  that  the  subjects  land  I  take 
i:  tliat  this  applies  t**  >ul»jects  f<»r  essays  as  well  as  to  subjects  for  study) 
shiMild  be  such  a**  are  "in  themselves  dicjnified  and  elevated,  taken  from  the 
r.ivrlier  -^r  spiritual  envin»nment  of  the  pupil,  as  found  in  his  school  work,  and 
fr-tn  tlie  envininment  <»f  iiis  hi 'me  life."     It  is  a  pity  to  tie  him  down  to  de- 
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scribing  literally  the  street  he  lives  in,  or  an  alley  near  by,  when  he  might  just 
as  well  describe  the  Garden  and  Palace  of  Alkinoos  as  Odysseus  saw  them,  the 
character  of  Brutus  as  Shakespeare  represents  it,  the  politics  of  William  the 
Silent  and  George  Washington  as  he  has  studied  them  in  history,  or  the 
struggle  of  the  Transvaal  for  its  Independence  as  he  tries  to  follow  it  in  the 
daily  paper.  A  boy  who  ought  to  have  been  an  excellent  student  told  me  that 
he  did  not  like  his  composition  work  because  it  was  too  tame,  there  was  noth- 
ing heroic  about  it.  Another  said  that  when  he  was  in  school  his  teacher  did 
not  care  about  what  was  said,  but  only  how  it  was  said,  and  that  most  fre- 
quently the  thing  said  was  not  worth  saying.  The  committee's  recommenda- 
tion tries  to  rectify  the  mistakes  we  have  been  making.  On  the  choice  of  sub- 
jects our  success  depends  very  largely,  and  according  to  them  we  shall  have 
live  and  willing  work  or  dead  grind  and  shirking. 

Appreciative  as  1  am  of  these  things  in  the  Report,  there  is  one  respect  in 
which  1  feel  that  it  fails  to  satisfy  our  needs.  The  High  School  course  in 
English  should  l>e  very  carefully  planned,  and  the  teaching  should  proceed 
systematically,  logically,  so  that  when  the  end  is  reached  an  edifice  will  have 
been  completed  of  which  the  plan  is  perfectly  clear  in  the  mind  of  the  pupil,  as 
in  that  of  the  teacher.  It  is  not  sufficient  that  pupils  should  read  certain  mas- 
ter-pieces selected  simply  because  they  are  great,  higgledy-piggledy.  The  se- 
lection should  be  so  made  that  it  inchulcs  the  great  types  of  literature,  and 
these  should  l>e  presented  in  such  an  order  that  when  the  course  is  finished 
there  shalf  be  left  with  the  pupil  as  strong  a  sense  of  the  time  and  growth  of 
those  types  as  of  their  inspiring  contents,  beautiful  forms,  fit  words,  and  dis- 
tinctive  styles.  In  mathematics  and  history  attention  is  paid  to  the  develop- 
ment of  the  subject, one  part  preparing  for  the  next,  as  it  is  seen  in  the  light  of 
the  preceding.  Anyone  can  see  that  in  history  it  would  not  be  well  to  skip 
from  century  to  centur>',  from  the  Ref(^nnation  back  to  the  Age  of  Pericles, 
from  the  I'nification  of  Germany,  to  the  Monastic  System  of  the  Middle  Ages. 
But  this  is  the  sort  of  thing  we  are  expected  to  do  in  luiglish.  leaving  yawn- 
ing chasms  between  our  parts  never  to  be  filled  at  all.  Narration,  one  of 
the  most  difficult  fonns  of  writing  to  analyze  and  one  of  the  latest  to  develop, 
is  to  be  taUj^ht  in  the  9th  ^rade.  Not  to  make  a  feti<  h  of  the  bioh>^i(  al  argu- 
ment. I  think  the  epic  should,  as  in  the  race's  history,  precede  the  other  forms 
of  narrative.  The  ( )dvssev  is  verv  nuich  easier  than,  for  instance,  Ivanhoe. 
which  is  as  ct)mplicated  in  its  structure  as  a  five  act  play  with  three  or  four 
minor  pints  to  follow.  A  half  year  in  the  9th  grade  spent  in  reading  the 
(Vlyssey  niight  to  give  the  pupil  a  start  in  the  history  of  literature,  in  the 
study  of  plot,  of  description,  diction,  style  and  versification,  while  it  exercises 
hmi  in  conifxjsition  on  a  great  variety  of  subjects,  such  as  descriptions  and 
comparisons  of  places,  ceremonies,  manners,  characters,  political  organiza- 
tion of  the  state,  religion,  ethics,  etc..  and  while  it  prepares  him  to  take  other 
forms  of  literature  as  they  come,  by  the  study  of  (  i  )  their  meaning,  or  con- 
tents, 12)  form  and  (3)  style,  as  the  Committee  requires. 
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Lyrical  and  dramatic  poetry,  also,  should  precede  prose  narrative  for  the 
same  reasons.  The  studies  of  diction,  of  description,  of  figures,  of  harmony 
and  all  the  other  devices  to  make  writing  effective  should  be  synchronous 
with  the  studies  of  form  and  of  the  subjects  which  the  writers  present.  These 
studies  are  delightful  and  very  profitable  if  they  are  not  made  studies  of  de- 
tached details  to  l)e  conned  out  of  a  text-book,  but  appreciated  and  described 
and  defined  as  they  occur,  beautiful  or  effective  parts  of  a  living  whole.  When 
a  text-book  is  used  it  should  be  as  a  means  of  systematizing  and  clarifying 
the  new  ideas  which  pupils  have  been  acquiring.  The  great  danger  in  the 
use  of  a  text-book  is  that  through  its  use  pupils  may  be  set  to  learn  about 
things,  at  second  hand,  which  they  should  be  acquiring  directly  from  their 
reading,  and  so  may  fail  to  profit  by  training  in  observation,  and  judgment 
and  generalization.  If.  now,  the  methods /)f  description  and  the  construc- 
tion of  the  plot  are  noticed  in  all  the  successive  pieces  of  literature  as  they  are 
studied,  in  the  epic,  the  ballad,  the  metrical  romance  and  the  play,  is  there 
any  need  of  studying:  narrative  for  one  half  year  and  description  for  anotljer? 
Very  frankly,  I  think  tiiis  would  be  a  waste  of  precious  time,  and  would  be 
making  the  great  mistake,  besides,  of  treating  as  an  end  what  should  be 
studie^l  only  as  a  means  in  our  courses.  A  few  weeks  spent  on  the  tale  and 
the  novel  toward  the  cli»se  of  the  course  in  which  there  has  been  thorough 
training  on  the  preccdiiij^  tyiH's.  would  be  more  effective  than  a  year  spent  on 
the  methods  of  narration  and  dcsiTiption  without  such  previous  training. 

My  conclusion  is.  then.  that,  while  approvinj;  entirely  of  the  aims  and 
principles  of  the  C'oniniittee's  I\ei)ort,  I  cannot, wish  or  recommend  the  adop- 
tion of  the  course  as  it  is  outlined  by  the  committee.  We  must  try  to  accom- 
plish the  results  asked  for.  the  solution  in  our  high  schools  varying 
according  t«»  the  time  all'»te<l  f«»r  the  study  of  luiglish  in  our  different  courses. 

Mr.  President,  to  sum  up  my  remarks  as  hrietly  as  I  can  in  direct  answer 
to  your  {X'ints  specified,  it  is  my  opinion  that  in  the  High  School  English 
work  shnuM  l»e: 

1.  In  matter,  the  threat  types  of  literature  studied  in  succession,  so  as 
to  prcNcrvc   a   pmpcr  hisi<^)rlcal  perspective,  and  so  as  to  fix  in  the  memory 

of  the  student  <  a  >  the  meaning;  «»f  the  author,  his  subject,  (b)  the  structure 
of  the  pure  »»tu«lie«I.  an-i  'Ci  the  >tvle.  This  studv  should  raise 
<{uestion>  in  !:terary  cniicism  that  later  research  may  answer,  and  parallel 
with  this  iarj^eiy  in*l:ictive  ^ludx  shi»ul(|  he  C(jmiM>sition,  to  secure  to  the 
pup!l>  aoruratr  a*i<l  i  !Te<tiv<-  rxpressi()n  and  j^ood  form  f«>r  their  own 
thoughts. 

2.  In  m:i!iT.i  r.-    ^urli  a^  aims  to  awaken  the  pupils'  sympathies,  to  appeal 
to  their  imai:inati«»ns.  to  exercise  their  judpnents.  and  to  tix  in  their  memories 
tlie  |»rjme  lact>  r-'nrtrnin^  the  great  types  ^f  literature  an<l  the  styles  of  the 
j^'feat  masirrs  and  sch"*»ls  of  literary  art.     Reading  and  discussion  of  the  mas-  « 
!'Tpieees  themselves  seems  to  me  the  best  meth(»d  of  acc«»mplishin}^  the  results 
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we  seek,  following  a  carefully  constructed  outline,  and  making  use  of  a  text- 
book only  so  far  as  it  will  assist  in  systematizing  instruction  and  adding 
definiteness  to  it.  Criticisms  of  literature  should  not  be  studied  by  pupils 
before  they  have  read  the  literature  which  called  forth  the  criticism,  and  may 
very  well  be  left  until  the  end  of  the  course,  or  until  they  enter  college.  It 
should  be  the  teacher's  part  to  make  pupils  think,  to  give  them  a  method  of 
work,  and  to  raise  questions  to  be  kept  in  mind  pending  a  soulution ;  and  the 
teacher's  own  method  should  be  largely  Socratic.  I  think  about  half  of  the 
study  time  may  well  be  set  aside  for  individual  reading  upon  assigned  authors, 
and  about  half  of  the  time  devoted  to  the  subject  be  given  to  composition. 

3.  In  equipment, — rich  in  books  and  pictures,  both  of  such  sort  as  bear 
upon  the  subjects  studied.  I  find  that  my  pupils  have  become  much 
more  familiar  with  Wordsworth  since  we  have  some  photographs  of  his  home, 
his  haunts  and  his  grave,  than  they  used  to  be  l>efore  we  had  them,  for  in 
those  pictures  they  have  seen  his  ideals.  Anecdotes,  like  those 
in  the  volumes  called  Personal  Traits  of  the  British  Authors,  published  by  the 
Scribners,  add  very  much  to  their  understanding  of  the  men  they  study. 

4.  In  time, — four  hours  a  week  for  four  years.  As  I  said,  our  courses 
which  prepare  for  the  university  are  at  present  the  weakest  in  English,  and 
most  of  what  time  is  given  is  in  the  9th  and  loth  grades,  when  the  pupils  are 
immature.  The  demand  for  more  time  to  be  given  must  come  from  the  col- 
leges. It  is  my  hope  that  this  will  be  the  one  subject  on  which  all  factions  of 
the  University  faculties  will  agree,  in  order  that  students  may  come  to  the 
Universities  rich  in  vocabulary,  and  iciiom.  and  free  and  accurate  in  the  arts 
of  speaking  and  writing.  With  loo  little  time  we  must  expect  indifferent 
results. 


THE  TEACHING  OK  K.VcJLISH  LITERATURE. 


KXTRAtT   FROM    A    l»APKR    BY    PROIKSmIR    M.    W.    SAMPSO.V    OF   TIIK    LNIVKRSITY 

OF   INDIA.NA. 


An  t'lonientary  study  of  Siliw  Ma^jtcr  may  be  niacle  in  this  fashion: 
The  scfineiK'c  c>f  events  in  the  story  is  a  tanj^ihle  thinj^.  What  is  the 
bearing'  of  each  thinj^  that  happens?  What  etlect  has  it  upon  the  following 
event?  Was  it  caused  by  the  prreeijinu^  event?  l>y  asking  such  simple 
questions  a^  the^^e.  e\en  the  immature  >tu<lent  will  begin  to  perceive  relation- 
ships. an<!.  with  a  little  iu<lici«»u>  j^ui'lint^.  will  tnark  that  nearly  everythinij 
that  hapjHMis  is  necessitated  by  the  characteristics  of  fiersons.  or  else  results 
in  the  further  development  of  characteristics.  Thus  the  first  marriage  of 
<  Mwlfrey  means  I)unstan*s  arrogant  control  over  him.  and  this  means  the  sell- 
ing of  the  horse,  and  this  Dunstan's  heedless  ride,  and  this  the  robbing  of 
.^ilas  Marner.  and  this  the  findiuLT  of  Eppie.     .V^^ain.  Silas  Marner's  lo.ss  of 
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^agc,  quarreling  and  fighting  among  each  other, — these  and  many  other 
similar  and  obvious  acts  the  teacher  may  prohibit  and  punish. 

So,  in  regard  ti)  the  studies  to  l>e  pursuetl,  the  teacher  may,  where  no 
rules  are  prescribed  by  the  iK>ard,  exercise  a  reasonable  discretion  '*as  to  the 
order  of  teaching::  them,  the  pupils  who  shall  be  allowed  to  pursue  them,  and 
tile  moiie  in  which  they  shall  be  taught;"  but  the  teacher  shall  not  compel  a 
pupil  to  pursue  a  study  which  he  knows  the  parent  has  forbidden  his  child  to 
take. 

The  authority  nf  the  teacher  is  not  confined  to  the  school-room  or 
grounds,  but  he  may  prohibit  and  punish  all  acts  of  his  pupils  which  are  detri- 
mental to  the  g(MKl  order  and  Inrst  interests  of  the  school,  whether  such  acts 
are  committeed  in  school  hours  or  while  the  pupil  is  <mi  his  way  to  or  from 
school,  or  after  he  has  returned  home. 

Upon  the  questitm  of  the  teacher's  control  over  the  pupil  out  of  school 
hours^  and  off  of  the  scluxil  ground,  a  New  England  court  forty  years  ago 
laid  down  these  rules,  which,  while  savoring  somewhat  of  New  England 
rigor,  have  never  l)een  elsewhere  questioned. 

It  was  conceded  that  the  master's  right  to  punish  extended  to  school 
hours,  and  the  court  said  there  seemed  to  l>e  no  reasonable  doubt  that  the 
sui)cr\ihion  and  contn>l  of  the  master  over  the  scholar  extended  from  the 
time  he  leaves  home  to  go  to  scIkkjI  until  he  returns  home  from  school. 

After  his  return  home,  the  pupil  comes  again  primarily  under  parental 
discipline,  but  even  in  such  a  case  the  court  cleclared  that  if  the  act  done, 
though  at  honu-,  had  a  <lircct  and  inmiediate  l)earing  u|X)n  the  welfare  of  the 
school  or  ujxm  the  authority  of  the  master  ami  the  respect  due  to  him,  the 
master  mi^lit  punish  the  scholar  if  he  came  again  to  school. 

For  the  puqMisc  of  maintaining  the  order  an<l  discipline  of  his  school,  the 
teacher,  it  has  iK-en  held,  has  the  inherent  jM>wer  to  sus|K»nd  a  pupil  from  the 
privileges  of  the  sch<M>l,  unless  he  has  l>een  deprived  of  that  fwwer  by  the 
affirmative  action  of  the  projKT  Uiard.  If  he  so  susjkmuIs  a  pupil,  he  should 
at  once  rejx^rt  the  fact  with  the  reasons  to  the  l)oard. 

But  while  the  teacher  may  thus  snsi>end  a  pupil,  he  has  no  inherent 
|)ower  to  finally  and  entire!)  exiHfl  the  pupil.  That  i>ower  belongs  properly 
to  the  lK>ard.  unless  by  statute.  t»r  other  regulation,  some  different  rule  has 
Ix'en  enacted. 

L'|x'n  the  ve-xe<l  and  vexati<ius  question  of  the  right  of  the  teacher  to 
inflict  cor|Niral  punishment,  it  is  \v>\  easy  to  lay  down  jKisitive  rules.  It  is 
clear  enou^^h  to  any  one  that  the  public  sentiment  in  regard  to  the  subject 
as  it  affects  home  and  sch<»<)l  discipline,  has  greatly  changed  in  recent  years, 
and  is  still  in  an  unsettled  condition.  This  change  in  public  sentiment  is  cer- 
tain to  make  itnelt  felt  in  legislation  and  in  the  <lecisi<»n  of  the  C(nirts.  In 
many  places,  rules  have  been  enacted  forbidding  the  inlliction  of  such  punish- 
ment by  others  than  the  princi[>al.  I'p  to  the  f)resent  time,  however,  the 
courts  have  nnif««rnil\  sustained  the  rij^ht  of  the  teacher  to  inflict  reasonable 
corporal  pimishment. 

In  dealing  with  ibr  qnestinn  the  court  in  Wnnont.  in  a  somewhat  earlv 
case,  laid  down  rules  wbieh  have  U-en  quite  generally  approve<l.  Said  the 
court: 

*\\  •ich'Kil-master  has  the  right  to  inflict  reasonable  corporal  pimishment. 
He  must  exercise  reasonable  judgment  and  discretion  in  detennining  when 
to  ptmish  anil  to  what  extent.     In  determining  upon  what  is  reasonable  pun- 
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ibhment,  various  considerations  must  be  regarded, — the  nature  of  the  offense, 
the  apparent  motive  and  disposition  of  the  offender,  the  influence  of  his  ex- 
ample and  conduct  upon  others,  and  the  sex,  age,  size,  and  strength  of  the 
pupil  to  be  punished. 

'Wmong  reasonable  persons,  much  difference  prevails  as  to  the  circum- 
stances which  will  justify  the  infliction  of  punishment,  and  the  extent  to 
which  it  may  properly  be  administered.  On  account  of  the  difference  of 
opinion,  and  the  difticulty  which  exists  in  detennining  what  is  a  reasonable 
punishment  and  the  advantage  which  the  master  has  by  being  on  the  spot  to 
know  ail  the  circumstances,  the  manner,  look,  tone,  gestures,  and  language  of 
the  offender  (which  are  not  always  easily  described),  and  thus  to  form  a 
correct  opinion  as  to  the  necessity  and  extent  of  the  punishment,  considerable 
allowance  should  be  made  to  the  teacher  by  way  of  protecting  him  in  the 
exercise  of  his  discretion. 

"Especially  should  he  have  this  indulgence  when  he  appears  to  have 
acted  from  gocxl  motives,  and  not  from  anger  or  malice.  Hence  the  teacher 
IS  not  to  be  held  liable  on  the  ground  of  excess  of  punishment,  unless  the 
punishment  is  clearly  excessive,  and  would  be  held  so  in  the  general  judgment 
of  reasonable  men.  If  the  punishment  l>e  thus  clearly  excessive,  then  the 
ruisier  should  Ix*  held  liable  for  such  excess,  though  he  acted  from  good 
motives  in  inflicting  the  punishment,  and  in  his  own  judgment  considered  it 
nevessarv  and  not  excessive.  Ihit  if  there  is  anv  reasonable  doubt  whether 
the  punishment  was  excessive,  the  master  should  have  the  l>enefit  of  the 
doubt." 

In  a  late  case  in  New  Hampshire,  it  apiK'ared  that  a  scIhk)!  teacher  had 
been  annoyed  by  repeated  unnecessary  coughing  among  the  pupils;  and  he 
requested  its  cessation.  It  continued,  however,  an<i  on  one  (Kcasion  while 
the  teacher  was  in  the  midst  of  an  ex|K)Stulation  against  it.  a  pupil  coughed. 
The  teacher,  interpreting  this  as  an  act  (»f  defiance  at  his  request,  inflicted 
some  mo<lcTate  [KT.sonal  chastisement  uihmi  the  pupil.  The  pupil,  claiming 
that  he  was  affected  with  whcH»ping  cough  and  that  the  cough  in  (juestion  was 
involuntary  and  Iwyond  his  control.  sue<l  the  teacher  for  assault  and  battery. 
The  trial  court  instructed  the  jury  that  even  though  the  pupil's  claim  was 
true,  the  teacher  would  not  Ik*  guilty  if  he.  in  goo<l  faith.  iK'lievcd  that  it  was 
a  voluntary  act  <l<>ne  for  the  puriH)se  of  defying  his  authority  and  disol)eying 
the  rules  i»f  the  school.  I'jxni  apjK'al  to  ihc  i^upreme  Court  of  the  State  this 
ruling  was  aflinned,  the  conn  saying:  "The  law  cli»thes  the  teacher,  as  it 
d<x.*s  the  jwirent  in  whose  f)lace  ht*  stantis,  with  |>ower  to  enforce  discipline  by 
the  inii)osition  of  reasonabK*  cor|H»ral  punishment.  He  is  not  re<[uired  to  Im* 
Infallible  in  his  jn<lgmenl.  He  is  llu*  judge  to  determine  when  ami  to  what 
extent  corrt-ction  is  necessarv :  an«l.  like  all  »>thiTs  clollu-d  with  a  discrrt'on. 
he  caiuiot  ht*  niadt*  iKTsonallv  respnnsible  for  error  in  jn<lgment  when  he  has 
acted  in  g<Hid  faith  and  withont  malice." 

riu'  ttaohiT  aUo  owes  sonu'  dnlN,  not  vet  clearlv  define<l  and  f<»rinnaielv 
not  often  called  in  c|nestion.  of  ]>T«»teetini;  the  cliiMren  under  his  rare  aj^ainst 
mjuries  resulting  from  their  helpK^^sness  antj  inexperience.  To  some  exiMU. 
U\x  a  limited  time,  the  teacher  stantls  in  loco  l^iiretitis,  and  while  it  has  never 
U'en  <leci«UMl.  so  far  as  I  am  aware,  how  far  tlie  teacher  i^.  or  shouM  Ik*  held. 
resf>onsible  for  either  physical  or  moral  injuries  to  the  chiMren  which  tlie 
teacher  might  have  f^reveiUed.  I  feel  very  sure  that  we  shall  all  agree  that 
lH»th  law  ami  morals  should  require  the  exercise  tif  reas«)nal>le  care  and  fore- 
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themselves  of  every  possible  means  to  maintain  their  standing  in  the  world's 
market.  For  nearly  a  centur\'  England  was  able  to  control  the  larger  share 
of  the  world's  trade  through  the  genius  of  her  merchants.  But  genius  can 
not  stand  aj^ainst  scholarship.  Both  Germany  and  France  have  undertaken 
ic  develop  conmicrcial  abilities  among  their  people  by  a  systematic  scheme 
of  education  and  there  is  no  doubt  but  this  has  met  with  a  consider- 
able degree  of  success.  One  explanation  of  this  tendency  is  doubtless  the 
pressure  of  international  competition. 

A  second  explanation  of  this  universal  movement  toward  higher  com- 
mercial education  is  found  in  the  trend  of  modem  industry  toward  concen- 
tration, in  the  increasing  complexity  of  business  affairs  due  to  the  develop- 
ment of  the  world's  market,  and  in  the  fact  which  is  of  peculiar  significance 
for  the  L'nitcd  States,  that  the  development  of  foreign  interests  incident  to 
the  establishment  of  a  colonial  system  is  sure  to  bring  with  it  an  increase  of 
foreign  c«»nimerce.  It  is  essential  that  the  mo<lern  industrial  organization 
should  l»e  uii(lerst(HKl  by  those  who  are  entrusted  with  its  administration, 
that  the  relati(»n  of  business  life  to  other  forms  of  social  activity  should  be 
appreciated,  that  the  social  as  well  as  the  i)olitical  tendencies  involved  in 
business  organization  should  l)e  comprehended.  This  can  not  be  done  except 
as  the  result  of  study  and  analysis  and  the  only  period  when  such  study  and 
analysis  is  possible  is  the  jXTiod  during  which  our  universities  claim  the  at- 
tention of  young  men. 

It  is  not  iH»ssil)le  to  s|H.*ak  extensively  res|K*cting  the  lines  of  instruction 
which  such  a  courst-  of  study  would  include.  The  backbone  of  this  instruc- 
lion  must  l)e  found  in  ))olitical  economy  for  this  is  the  science  that  deals  with 
industry  and  c<»mmerce.  SjK'aking  concisely,  1  should  say  that  a  course  of 
uistructioti  designed  to  give  a  scientific  insight  into  industrial  society  must 
consider  hr>t  the  nature  of  man  as  an  economic  agent  and  the  laws  by  which 
his  actions  are  coutrnlled;  it  nuist  investigate,  second,  the  physical  conditions 
<»f  the  worM  which  <letermine  the  localizati(»n  i\i  industry  and  the  course  of 
traile;  it  must,  in  the  third  place,  analyze  the  lego-histi)ric  features  of  life  by 
which  the  rights  and  duties  are  expressed  and  conduct  limite<l  and  directed; 
antl  finally,  it  must  study  the  principle  nf  voluntary  association  and  seek  to 
understan*!  the  iKTs«»nal  an<l  social  results  of  various  forms  of  organization, 
that  is  to  say.  a  o«»urse  of  higher  conmKTcial  education  must  include  a  study 
<»f  political  ecnnnni\.  ^A  ect»nnmic  ge(»grapliy.  of  history  an<l  of  law  and  of 
the  principles  nf  indiKtrial  organization.  The  attainment  of  such  knowledge 
by  business  nun  wmhIiI  stainj)  the  business  man  as  a  scholar  and  warrant  the 
rec<»gniti«»n  <»f  a  l»u>ine>s  career  a>  a  profession.  And  I  venture  to  a<Id  that 
any  curriculum  of  >tiidy  put  in  force  by  an  university  less  comprehensive 
than  the  «»iu-  tlniH  indirateil  niake<  an  inipn»per  use  of  the  phrase  higher 
Commercial  ednrali'-n. 

The  iliiii  aUantai^r  "f  a  Ci»ninurcial  e-Iucation  may  be  regar<le<l  either 
fn>ni  the  pi»int  of  \  .«  »if  the  -student  or  of  society.  The  <  hief  advantage 
which  the  stii«i'Tit  m:i\  ••xpcrt  to  ilerivr  is  that  the  traininj^  which  ^ives  in- 
sight mtM  :n'lMNtr:ai  v-iiilitii -ns  wiil  exten<l  f«»r  hini  the  limits  of  p«»ss:lile  pro- 
ni»»ti«»n  1  he  •i:tVhti!i\  ..f  an  untraineil  mind  is  that  it  exhausts  early  in 
\\\v  It-*  «a]iacity  f. .r  growth  and  devehfpment.  A  young  man  cannot  exi>ect 
!*'iat  a  I"  M'lnt  nial  education  will  excuse  him  from  work,  that  he  can  pass  at 
■  T^•♦■  f f' .'Ti  \\\v  uniyersity  to  the  direction  of  imi)ortant  business  interests,  but 
'".t  nia\  rxpev  t  a"  the  re>ult  of  his  sj>ecial  training,  that  greater  interests  and 
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responsibilities  will  ultimately  be  placed  under  his  control.  Corporations  are 
ever  on  the  lookout  for  men  who  by  virtue  of  their  education  and  attain* 
ments  are  capable  of  assuming  the  highest  responsibility. 

The  public  advantage  in  higher  commercial  education  is  found  in  its  in- 
fluence upon  life  and  character.  The  business  world  at  present  is  suffering 
under  the  absence  of  responsibility.  Industrial  power  is  administered  in  utter 
disregard  of  the  principle  of  social  service.  Intelligent  insight  on  the  part 
of  business  men  into  the  essential  nature  of  business  organization  and  into 
the  relations  which  exist  between  the  industrial  organization  on  the  one 
hand  and  the  political  and  social  organization  on  the  other,  will  tend  to  realize 
what  Thomas  Mun  of  London,  Merchant,  writing  in  1628.  said,  that  the 
merchant  is  the  ''steward  of  the  kingdom's  stock." 


REPORT  OF  THE  BIOLOGY  CONFERKNXE. 

SErRETARYS   MINUTES. 

The  Biolojfy  Conference  assembled  Friday  afternoon  in  the  Museum  lecture  room, 
Dr.  Frederick  C.  Newcombe.  of  the  University  of  Michigan,  acting  as  chairman.  Miss 
Helen  King.  Saginaw,  E.  S..  gave  the  first  paper,  an  illustrated  lecture  on  the  Jardin  des 
Plantes  at  Paris.  The  session  then  adjourned  to  Room  2.  where  there  were  on  exhibi- 
tion note-books  from  various  schools  in  the  state,  and  charts  and  apparatus  illustrative 
of  experiments. 

Miss  Frances  Stearns.  Adrian,  was  named  secretary.  The  following  papers  were 
presented:  1.  One  Way  of  Presenting  the  Principle^  of  Organic  Evolution  to  High 
School  Students.  Dr.  Lewis  Murbach.  Detroit:  2,  The  High  School  Course  in  Zoology, 
Dr.  S.  J.  Holmes.  Ann  Arbor:  3.  Relation  of  the  High  School  Teacher  to  Nature  Study 
in  the  Grades.  C.  C.  Lemon.  Detroit:  4.  The  .-\mount  and  Preparation  of  Microscopic 
Work.  Hester  Fuller.  Greenville:  5.  Devices  for  Illustrating  Plant  and  Animal  Func- 
tions. S.  O.  Mast,  Holland;  Lewis  Murbach.  Detroit:  B.  J.  Howard.  Pontiac, 

Proft'S'^or  Volney  M.  Spalding  not  bcitig  present  to  conduct  the  round-table  which 
was  to  have  formed  part  of  the  programme.  >omc  time  was  spent  in  an  informal  dis- 
cussion conducted  by  the  chairman.  an<l  in  examination  of  note-lKK)ks  from  the  three 
Detroit  schools.  Saginaw.  E.  S..  .\nn  .Arbor.  Pontiac  and  .Adrian. 

In  the  business  session  which  followed  the  presentation  of  papers,  the  following 
resolution  was  adopted:  "Resolved.  Thai  the  executive  committee  be  empowered  to 
arrange,  if  j>o>sible.  to  have  the  meetings  of  the  Biological  Conference  and  the  Michi- 
gan .Xcademy  of  Science  for  next  year  at  the  same  place  and  time  and  in  joint  session.'* 

The  ot!icers  named  for  the  ensuing  year  were:  F.  C.  Newcombe.  chairman:  Fran- 
cc<  Stearns,  secretary:  Paul  Cowgill  antl  -Marjrarci  .Merrill,  members  of  the  executive 
committee.  Hk.vniks  Ste.\rns,  Sec. 


OXK  WAV  OK  PRESKXTIXG  C^KGAXIC  liVoM'TlOX. 


UY   DR.    LKUIS    .MLRIJ.XCII,   UKTROIT. 


'i'his  is  to  be  a  blackboard  exercise  with  the  Hotany  class.  S<)on  after 
the  student  has  s<nne  knowledjje  alKUii  plains. — their  nature  as  living  beings 
made  up  of  protoplasm,  capable  nf  biimulus  and  response  in  all  conceivable 
ways,  he  is  rea<ly  for  this  simple  ksson.  We  begin  with  the  itlea  that  all 
plants  were  at  one  time  simple  an<l  nearly  alike.  They  wouM  then  be  in 
the  same  condition  as  men  in  a  city  who  all  had  the  same  trade  or  occui)a- 
tion.  In  answer  to  the  question.  "What  would  take  place  among  plants  so 
situated?"  the  pupils  will  probably  say  that  the  difliculties  of  living  would 
bring  alHHit  a  struggle,  or  com|K-titi«»n.  We  put  this  i>n  the  Uiard  as  one  of 
the  fact<»rs  in  the  shaping  of  the  future  kind  ui  plams.     Tlien  in  answer  to 
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the  question,  '*What  will  happen  to  many  of  the  struggling  individuals?"  the 
answer,  "crowded  out'*  or  "dispersed**  may  be  formulated.  This  is  put 
dc»wn  as  our  second  topic.  The  pupils  can  readily  see  that  this  dispersal  will 
subject  the  plants  that  have  been  crowded  out  to  new  conditions;  a  bog  or 
iiiarsh  plant  will  be  on  dr>cr  land,  or  the  reverse  will  take  place  with  the 
upland  crowfoot.  "What  must  these  plants  be  able  to  do  in  order  to  suc- 
ceed?" "They  must  be  able  to  change,"  and  this  may  be  put  as  the  third 
factor  in  the  makinjj  of  plant  kinds,  with  the  word  "variation.**  "Why  can 
living  organisms  alone  vary  or  have  ability  to  change?*'  The  pupil  is  now  as 
nearly  prci>arcd  as  he  can  be  to  learn  that  variation  is  the  most  important 
factor  in  the  ori^^in  of  any  new  kind  of  organism  (plant).  "Being  able  to 
vary  ( so  that  a  land  plant  being  g^dually  surrounded  through  succeeding 
ages  by  more  and  more  water  will  have  certain  variations  in  its  structure), 
what  must  the  plant  do  further  to  succeed  in  its  new  surroundings?**  The 
general  answer  of  all  pupils  taken  together,  "that  they  must  suit  themselves 
to  the  new  conditions'*  will  readily  be  translated  into  the  scientist *s  expres- 
sion, adaptation,  and  we  have  the  fourth  step  in  the  origin  of  new  kinds. 
Here  a  few  sub-topics  may  l>e  developed  by  the  question,  "To  what  natural 
surroundings  must  the  plant  first  adapt  itself?**  "After  having  adapted 
itself  to  climate  and  soil,  from  what  natural  enemies  has  it  to  protect  itself?** 
"With  what  weaixms  do  plants  protect  themselves  from  other  plants  and 
animals?*'  All  of  these  answers  may  l)e  put  in  topic  form  under  the  head 
of  adaptation  and  each  may  l>e  further  developed. 

"T<^  what  do  sticcessful  struggle  and  adaptation  lead?**  will  bring  the 
answer  that  "the  stronger  or  successful  ones  will  l)e  |x?rpetuated.**  and  this 
we  put  the  last  or  fifth  step,  the  survival  of  the  fittest. 

These  l)eing  now  written  in  topical  form  on  the  board,  the  teacher  can 
further  eluci«late  and  <levelop  each  one. 


THE  RKLATIOX  OF  TIIK  HKill   SCHOOL  TEACHER  TO  THE 

XATURK  WORK  OF  THE  GRADES. 


IIV   C.   C.    LK.MON,   DETROIT. 


Two  pn»l>K*nis  confmnt  the  teacher  in  the  grades  of  the  public  sclnx)ls. 
The  first,  is  the  relati<>n  of  nature  studv  t(»  the  other  studies  of  the  grades: 
the  secMinl.  is  the  relation  of  nature  study  to  the  high  school  course. 
(>nly  the  tirst  <iui>tioii  will  be  C(»nsidere<l  in  this  paj>er. 

We  art-  I'-rve.]  by  oircuniMances  and  conditions  to  recognize  three 
periiMJs  in  tlu-  nature  study  course.  First,  the  nature  study  period,  as  we 
will  call  it.  in  which  we  try  to  lead  the  children  to  see.  experience,  and  love 
nature  a^  «1<.  Ji«hn  lUirrtMiglis.  William  Hamilton  Gibson,  and  others. 
Many  tea*  hrr^,  thri»«ii:h  int-xpcrience.  attcmja  to  substitute  science  for  nature 
>ludy.  r\en  in  tlu-  tir-^t  two  grades  of  the  course.  Here  is  an  excellent  op- 
f)<»rttnnty  i«.r  tlu-  liij^h  ncIu»o1  teacher  to  exert  an  influence,  by  coming  in  con- 
tact with  the  children  and  with  their  teachers.  Second.  The  period  in  which 
the  geographical  i<lea.  as  Professor  McMurry  calls  it,  takes  precedence. 
'I  his  peril 'd  includes  the  third,  fourth  and  fifth  grades,  and  the  work  done 
in  it  g«H*s  to  broaden  and  strengthen  the  work  in  geography.  The  greatest- 
neetjs  of  the  wi»rk  of  this  pericxl  are  accurate  scientific  knowledge  on  the 
part  of  the  teacher  an<l  skill  in  illustrating  by  simple  experiments  the  facts 
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taught.  If  the  high  school  teacher  were  willing  to  supervise  this  work^. 
much  could  be  done  to  rid  nature  studv  of  the  mvth  and  fairv  and  to  elim- 

^  m  ^ 

inate  many  false  ideas,  which  iiave  done  more  to  prejudice  the  public  mind 
against  nature  study  than  all  thinj^fs  else  put  together.  Third,  the  |>eriod 
of  concrete  science,  which  includes  the  work  of  the  sixth,  seventh  and  eighth 
grades.  For  these  grades  practically  nothing  has  been  developed  as  yet. 
Here  again  the  knowledge  and  experience  of  the  high  school  teacher  may  be 
of  value  to  the  nature  study  of  the  grades  not  only  by  helping  to  decide 
what  work  may  l)e  done  profitably,  but  by  aicling  the  teachers  or  even  teach- 
ing the  science  work  of  this  period. 

The  high  school  teacher  can  exert  an  infiuence  upon  nature  study  which 
will  be  of  lasting  good  to  the  graded. schools,  and  will  bring  the  pupils  to 
the  high  school  richer  in  knowledge,  quicker  in  the  use  of  their  senses,  keener 
in  perception,  and  more  acute  in  tlieir  powers  of  discrimination. 


THE  AMOUNT  AND  PREPARATION  OF  MICROSCOPIC  WORK. 


BY  HESTER  FULLER,  (iREENVILLE. 


Every  phase  of  life  and  habit  of  thought  has  had  to  be  adjusted  to 
science,  and  its  claims  in  secondary  education  are  now  universally  recog- 
nized. 'I'he  question  in  regard  to  botany  now  is.  How  shall  it  be  taught,  and 
how  much  can  be  accomplished  in  the  short  time  allotted  to  it  ? 

To  answer  this  question,  it  is  necessary  to  have  a  definite  idea  of  the 
place  of  Botany  in  education,  and  of  the  results  to  be  obtained  by  its  pre- 
sentation. !More  time  should  be  given  to  lK)tany  in  the  high  school,  or 
else  the  nature  studv  of  the  grades  should  l>e  made  sufficient! v  effective  to 
serve  as  a  thorough  preparation  for  high  school  work.  If  only  one  semester 
can  be  devoted  to  l)otany,  it  seems  unwise  to  l)egin  with  the  study  of  objects 
too  minute  to  be  seen  bv  the  unai(le<I  eve.  It  is  <»nlv  after  the  mind  has 
been  trained  to  interpret,  with  unprejudiced  impartiality,  what  the  eye  sees, 
that  the  microscope  can  be  used  with  profit.  rext-l)ooks  and  microscopes 
are  only  a  means  to  an  end,  and  should  not  l)e  regarded  as  an  end  in  them- 
selves. The  most  important  consideration  is  a  teacher  who  knows  how  to 
go  to  the  heart  of  things. 

High  school  lK)tany  has  nothing  to  do  with  particular  phases  of  the 
subject,  but  should  aim  to  secure  the  greatest  jK)ssible  degree  of  mind  train- 
ing by  scientfiic  methods,  and  should  give,  as  a  permanent  p<^ssession,  a 
knowledge  of  plants  as  living  organisms,  whose  structure  is  related 'to  and 
interpreted  by  function.  This,  together  with  some  study  of  types  and  of 
classification.  fn»m  the  |)oint  of  view  of  relationship,  will  furnish  a  br\sis 
for  further  stu<lv  and  add  an  element  of  culture  to  education. 


A  CONVENIENT  PIECE  OF  APPARATUS  FOR  DEMONSTRAT- 
ING SOME  PHASES  OF  PLANT  RESPIRATION  AND 
CAKBO.N  ASSIMILATION. 


BV  S,  O.   MAST,   HOLLAND. 

Tl)v  apparatus  cunsists  of  a  scries  of  bottles.  A,  B,  C,  D,  E  and  G,  and 
a  bell-jar  F,  connected  with  nilil>cr  stoppers,  glass  and  rubber  tubes,  arranged 
as  indicated  in  the  accompanjinR  tigure.  Mercury  or  water  is  put  into  the 
basin  containing  llie  jar,  in  order  to  make  it  air  tight. 

The  following  experiments  may  be  performed : 

1.  To  prove  that  germinating  seeds  give  off  carbon  dioxide. 

2.  To  prove  that  fungi  give  off  carbon  dioxide. 

3.  To  prove  that  grei-n  plants  in  the  dark  give  off  carbon  dioxide. 

4.  Tu  prove  (hat  green  plants  consume  CO2  in  bright  light. 

5.  To  prove  that  green  plants  require  CO2  for  growth. 

6.  To  prove  that  green  plants  give  off  oxygen  in  bright  light. 

7.  To  prove  thai  germinating  seeds  require  oxygen  for  growth. 

8.  To  prove  that  fungi  require  oxygen  for  growth. 
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F  no  longer  contains  carbon  dioxide,  D  and  F  are  connected  as  represented 
in  the  figure,  if  now  any  carbon  dioxide  is  formed  by  the  seeds,  a  white 
precipitate  will  appear  in  D. 

In  Experiment  4  a  large  plant,  which  nearly  fills  the  bell-jar  F,  should 
be  used.  After  the  plant  is  under  the  bell-jar,  F  and  G  are  directly  connected 
and  air  forced  through  the  series,  1>  and  C  containing  barium  hydroxide,  01 
any  other  substance  which  will  absorb  carbon  dioxide.  When  it  is  thought 
the  air  in  F  no  longer  contains  carbon  dioxide,  D  and  E  are  connected  or 
filled  with  water.  1  he  air  must  now  be  allowed  to  pass  through  the  series 
very  slowly  and  the  plant  put  into  sunlight,  if  no  precipitate  appears  in  D 
the  plant  has  consumed  the  carbon  dioxide  of  the  air,  which  passed  through 
the  series. 

In  Experiment  5  air  is  forced  through  the  series  connected  as  repre- 
sented in  the  figure,  bottles  B,  C,  D  and  E,  containing  some  substance  that 
will  absorb  carbon  dioxide.  It  is  also  well  to  slip  a  few  pieces  of  solid 
potassium  hydroxide  under  the  bell- jar  containing  the  plant.  If  the  plant 
dies  its  death  must  be  due  tb  lack  of  carbon  dioxide. 

Experiment  6  may  be  performed  with  either  land  or  water  plants.  If 
water  plants  are  used,  a  large,  wide-mouthed  Ix^ttle,  or  an  ordinary  fruit -jar 
may  be  used  in  place  of  the  bell- jar.  If  the  bell- jar  is  used,  all  connections 
are  made  as  represented  in  the  figure.  The  bottles  A,  B,  C,  D  and  E  are 
partly  filled  with  water,  the  plant  put  under  the  bell-jar  without  any  mer- 
cury in  the  vessel  containing  the  bell-jar.  Air  is  then  forced  through  the 
series,  and  water,  which  may  first  be  boiled  to.  eliminate  oxygen,  poured  mto 
the  basin  containing  the  l>ell-jar.  The  tulie  b  is  withdrawn  to  the  level  of 
the  lower  surface  of  the  rubber  stopper.  The  water  containing  the  plants 
will  rise  in  the  bell-jar,  which  may  bo  completely  filled  by  lowering  the  glass 
tube  a  in  the  bottle  A.  After  the  bell-jar  is  full  of  water,  clamps  c  and  d 
are  closed.  The  water  in  bottles  A,  !>.  C,  D  and  E  is  now  replaced  with  a 
solution  of  pyrogallic  acid,  which  absorbs  oxygen  very  readily,  forming  a 
brown  precipitate.  Much  care  should  l)e  exercised  in  order  to  expose  the 
solution  to  the  air  as  little  as  possible.  Air  is  now  forced  through  the  series, 
first  for  a  short  time  with  F  connected  directly  with  G,  then  very  slowly 
with  D  and  E  in  the  series,  as  represented  in  the  figure.  If  a  brown  precip- 
itate appears  in  D.  the  plants  must  have  ^iven  off  oxygen.  If  land  plants 
are  used,  the  procedure  must  be  modified  to  suit  the  case. 

In  experiments  7  and  8  any  of  the  al>ove  methods  may  be  used  to  elim- 
inate oxygen,  and  results  looked  for. 


l>l£SCKII''l"IO.\  UK  THREE  IDCI'EklMENTS  IN  PLANT  PHYSI- 
OLOGY. 


11^    1>K,   I.KWIS   ML'RBACIl,  DbTROlT. 

Thrcf  cxjKTiim-nts  in  plant  physiology,  from  the  I^troit  Central  High 
Schuol.  u'ltl-  !>liii\vn  liy  chart.  The  first  was  to  show  how  a  sitnple  auxano- 
meier  i.-an  1m,-  iiiaOe  with  any  clock ;  the  essentials  being  a  cheap  clock  (lever 
movtniemj,  i>r  better  an  ei^ht-day  clock,  a  wood  cylinder,  or  a  drum  of  tin 
or  pastelioanl,  and  a  frame  carrying  a  pointed  marker  in  such  a  position  tliat 
:i  can  travel  vertically  aUrng  the  side  of  the  cylinder  when  the  latter  is  in 
]M>sili<iii.    Finally,  a  reducing  pulley  over  the  marker.    Sec  Fig.  3. 


-  l.'..-.;i..!.  nu.K-  ;uid  drawn  bv  .me  i.l  tbe  U.vs  in  the 
Hu  il.«-'r.  «a>  ■iive-'.teil  .-I  t;ice  antt  b;itid>.  and  the 
lb.  ibiinble  "f  tbe  hour  hand  wheel.  Tbu^  tbe  cylinder 
;\f  b'-tir-  .\  >iring  from  tbe  ^rowiiij;  end  of  the  plant 
nailer  pnlUv  and  fa>tened  ;  then  a  Mriiit;  jiassis  over  tbe 
(id  .lM«n  t..  tbe  nlarker.     It  will  readilv  be  s.-en  thai,  while  the 


•en.l   on   tbe   . 
■  mibiiivd  i 


of  tbe  cylinder,  and  the 
f  growth  r.f  the  plant  at 


diffA^nt  hours  of  the  day.  It  simply  remains  now  lo  fasten  a  piece  of 
smoked  paper  to  the  cylinder,  or  belter,  t()  smoke  the  paper  on  the  cylinder 
with  an  oil  lamp. 

By  placing  a  pot  of  seedlinf^s  on  a  cork  platform  fastened  to  the  pinion 
of  the  minute  hand,  the  same  instru- 
ment   may  be   used  for  counteracting 
the  effect   of  one-sided    illumination. 
See  Fig.  3. 

A  short  lest  tube  filled  with  soaked 
seeds  and  saw-dust  may  be  attached  by 
piercing  the  cork  of  the  test  tube  with 
the  minute  hand  pinion.  The  clock 
will  then  turn  the  test  tube  rapidly 
enough  to  counteract  gravity. 

The  other  two  charts- (not  here  il- 
lustrated) represent  root  experiments. 
In  one  are  shown  three  views  of  a  test 
tube  which  had  been  loosely  fdled  with 
saw-dust  and  soaked  seeds.  As  soon 
as  the  roots  of  the  germinating  seeds 
had  grown,  the  test  tube  was  inverted 
and    left    until    >he    roots    turned    and  Fli.  j. 

grew  down  again.  Then  the  tube  was  placed  in  the  first  position,  compelling 
the  roots  to  turn  a  second  time. 

The  third  chart  shows  a  modified  form  of  the  old  experiment  for  illus- 
trating hydrotropism  of  roots.  The  first  figure  shows  seeiUings  growing  in 
a  net  of  wet  saw-<lust  in  a  container  covered  at  the  top.  The  second  figure 
shows  the  |X)sition  of  the  roots  one  day  after  the  water  had  been  removed 
from  the  basin  below. 


THE  HIGH  SCHOOL  LOUHSK  IN  I3IOLOGY. 


UY   DR.  S.   J.    IIULMl^S,   ANN   ARBOR. 

At  the  present  time  there  seems  to  he,  in  many  places,  a  reaction  against 
the  morphoh'gical  work  which  has  often  constituted  the  main  feature  of  the 
biological  instruction  of  the  sccomlary  schools.  Most  of  the  laboratory-  man- 
uals designed  for  use  in  the  schools  are  alnvisl  exclusively  devoteil  to  the 
Structural  side  of  hii>logy.  I'.ut  it  is  coming  to  }n;  felt  that  the  dissection, 
drawing,  and  description  of  a  ctrtain  nund)cr  of  typical  f'>mis  dtn's  not  con- 
stitute an  iileal  hi<ilogical  course.  Students  i>f  the  age  of  most  high  school 
pupils  liavi-  liltlf  interest  in  m<>rphol<i^;y  as  such,  and  they  ari.-  as  a  rule 
unable  to  appreciate  ihe  morphi ili .^jkal  proMcins  that  apiWMl  U-  ibc  more 
advanceil  stndfiit.  They  have,  Imwevcr,  .-!  syTiijiallielic  interest  in  living  na- 
ture. 1-acts  ciHii'i-rning  ilie  halnts  ;md  liit-  hi^tiTit-s  cif  r.r^anisnis  are  eagerly 
sought  for  and  easily  assimilated.  .'\  m'>ri>liii|i)gii.-al  course  gives  a  fuumia- 
tion  for  future  biological  work,  hut  it  is  a  foundation  niMin  which  loo  oi'ten 
nothing  is  built.  It  di-es  n.it  alTord  an  interest  which  will  Icail  to  future 
work  after  the  student  leaves  the  hiyh  scIkkiI.  The  student  has  a  lot  of 
know-le<lge  alxiut  the  stnictnrenf  a  half  do/en  nr  umre  ilisiantly  related  types, 
most  of  which  is  nnassinittated  and  ci'ns«-(juenily  s(>on  forgotten.  Rut  after 
leaving  school  he  does  not  voluntarily  seek  knowledge  along  morphological 
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lines,  and  his  mind  has  not  been  opened  up  so  that  he  will  seek  biolo|[ical 
knowledge  along  other  lines. 

Yet  morphological  work  cannot  well  be  eliminated  from  the  high  school 
course.  It  affords  a  valuable  training  that  should  not  be  dispensed  with.  But 
it  should  not  form  the  main  object  of  the  work,  as  it  has  for  the  student  little 
interest  fur  its  own  sake,  though  a  certain  amount  of  morphological  knowl- 
edge may  be  necessary  to  the  comprehension  of  thingss  that  are  of  interest 
to  him. 

A  SIMPLE  TEST  FOR  OIL. 


BY  B.  J.  HOWARD,  PONTIAC. 


We  found  in  our  laboratory  work  that  the  method  of  using  benzine  or 
ctlier,  given  in  some  of  tlie  text-l)ooks,  is  of  use  only  for  seeds  which  con- 
tain a  large  amount  of  oil.  I  have  found  that  by  crushing  a  seed  within  a 
told  of  some  rather  thin  writing  paper,  if  there  is  oil  present,  even  in  small 
amount,  a  grease  spot  will  apixrar  which  is  easily  seen  when  the  paper  is 
held  to  the  light.  If  there  is  any  question  as  to  whether  the  spot  is  due  to  oil 
or  water,  if  it  is  allowed  to  sian<l  f(»r  a  few  minutes  or  warmed  over  a  flame, 
the  water,  if  such  it  is,  will  of  course  evaporate. 

By  tabulating  the  results  of  tests  for  starches  and  oils,  as  shown  below, 
the  student  is  usually  pleased  to  note  that  where  starch  occurs  in  large 
amount,  oils  are  lacking,  and  vice  versa. 
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REPORT  OF  A  COXFEREXCE  OF  PllVSlULOGY  TEACHERS  IX 

SECOXDARV  SCHOOLS. 


rkESENTEU  BY  DR.   LEWIS  MLRBACII,  DETROIT  CENTRAL  H.  S. 


In  one  of  the  short  papers  read  at  the  meeting  of  the  Schoolmasters' 
Club  in  Xovember,  1899,  attention  was  called  to  the  apparent  neglect  of 
physiology  in  secondary  schools,  either  on  the  part  of  the  Uni- 
versity, as  required  for  entrance,  or  by  the  authorities  of  the  high  schools, 
as  useful  for  training  and  necessary  knowledge.  This  state  of  affairs  is  in 
part,  at  least,  due  to  the  misconception  that  physiolog}*  cannot  l>e  taught  as 
a  laboratory  study  in  such  schools.  The  greatest  opposition  in  the  high 
school  itself  generally  comes  from  disagreeable  criticism  of  thoughtless  peo- 
ple about  the  "bloody  sights."  It  is  our  mission  to  correct  these  impressions, 
and  to  help  each  other  by  our  experience  and  co-operation  to  better  and  more 
effective  teaching,  and  the  definite  recognition  of  physiology  as  a  laboratory 
science  of  equal  value  with  the  other  two  biologiail  sciences.  To  this  end 
circular  letters  were  sent  out  from  the  Detroit  Central  high  school  asking 
for  a  conference  of  physiology  teachers. 

The  topics  suggested  for  this  discussion  were: 

1.     The  place  and  importance  of  physiology  in  the  secondary  school. 

2     The  nature  and  amount  of  physiology  to  be  taught. 

3.  What  text-lKX)k  ?  what  part  shall  it  play  ? 

4.  A  simplified  lalK)ratory  course. 

After  each  one  of  these  was  more  definitely  outlined  as  to  scope  and 
bearing,  they  were  taken  up,  one  by  one,  in  informal  discussion,  in  which  all 
present  took  active  part.  The  general  trend  of  the  discussions  and  the  con- 
clusions may  be  seen  in  the  following  summary : 

1.  As  soon  as  physiology  can  be  taught  largely  by  the  lal>oratory  meth- 
od it  should  be  placed  on  equal  tooting  with  lx)tany  and  zoolog>'.  It  is  of 
«jual  imixjrtance  and  should  be  elective  in  any  course  and  required  in  at 
least  the  science  course. 

2.  In  most  scluK)ls  one  term  is  given  to  the  subject  if  it  is  at  all  repre- 
sented. .\t  least  one-half  of  the  sch<x>l  year  should  Ik*  set  aside  for  the 
study.  In  nearly  all  schools  which  reix»rle<l,  the  parts  of  the  animal  body 
and  their  functions  are  taught,  illustrated  with  animals,  or  parts,  from  the 
home  or  meat -market.  In  several  sc1i<m>1>  ri*|^ular  laborattiry  work  is  done 
V  ith  a  manual,  similar  to  that  outlined  in  tlu-  fnurth  topic. 

The  aver>ion  of  pupils  and  public  to  tlu*  teaching  of  phy>it)logy  in  sec- 
ondary sch«M»ls  iv  ill  ioundc<l.  but  >«»nK-tinu*s  niay  be  traced  to  causes  which 
the  teacher  can  avnid  by  the  t«»ll«'\\ui;;  i»recautit»n> :  not  allowini;  pupils 
to  see  aninial<  ane>tiielize<l  or  killetl:  n«»t  pre>etuiu!^  nuitilate«l.  M(KMly  or 
un»iij;:htly  part>  «•!  animals  :  preft  niM\  n«»t  NelectiiiL:  |»art>  ^r  the  whole  animal 
be!«>re  the  cla«'>  :  nut  inviting  pu|»il>  "\\h«»  cannot  >tand  it"  l«»  leave  the  cla», 
as  the  mere  su.v,'^e>tion  may  have  a  nii>cliie\ou>  elVecl  ;  usjuj^  suialler  aninial>. 
>uch  a*^  white  rat<. 

I.  In  most  >ch«Mils  lext-lnMik  \\i»rk  is  fi»l!t»\\etl  bv  laborati»rv  \\«.rk. 
where  thi>  i^  j^iven  at  all.  In  M»ine  a  -separate  lalH.rat'>ry  guide  i«»  u^ed.  and 
in  others  this  instruction  is  given  by  the  teacher. 

4.    A  short  extract  was  read  trt»m  si.nu-  lain. rat* Ty  n«»tes  used  the  pre<- 
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cnt  temi,  and  a  laboratory  course  outlined  as  given  for  the  past  two  years  in 
the  Detroit  central  high  school.  (Practically  the  same  work  is  done  in  the 
Kastern  and  Western  high  schools,  and  in  the  Adrian  high  school.)  The 
course  includes :  The  identification  of  foodstuffs  in  the  more  common  foods 
(including  milk) ;  a  few  digestive  experiments;  simple  culture  experiments 
with  bacteria  and  yeast :  tests  for  carbon  dioxide,  then  its  sources ;  acids  and 
alkalis ;  experiments  with  muscles  and  bones ;  the  sense  organs  from  specimen 
or  model,  if  there  is  time  after  the  other  subjects  have  been  done. 

This  ground  is  very  thoroughly  covered  in  Peabody's  "Laboratory  Exer- 
cises in  Anatomy  and  Physiology,"  a  little  book  costing  about  fifty  cents. 

It  was  generally  agreed  that  the  two  main  factors  in  the  successful  teach- 
ing of  physiolog>-  by  the  laboratory  method  are  a  trained  teacher  and  some 
laboratorv  facilities.    The  inference  is  obvious. 
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MICHIGAN  SCHOOLMASTERS'  CLUB. 

Prockedings  of  thk  Thirty-Fifth  Mketing,  Held 
AT  Ann  Arbor,  Nov.  3t»  and  Dec.  1,  19<h». 


MINUTES. 


Ihc  ihirty-titth  ^^^sil»^  oi  the  .Micliij^an  Scli<x)linasters'  Club  was  held 
at  .\nn  Arlior.  I'Viilay  ami  Saturday.  Xovomber  30th  and  December  1st 
At  the  upcning  of  the  session  Trhicipal  J.  11.  Harris.  President  of  the  Club, 
referred  briefly  but  feelingly  to  the  death  of  Professor  B.  A.  Hinsdale,  who 
ha<l  been  bo  closelv  ideniiried  with  the  work  and  interests  of  the  Club,  and 
appointee!  a  committee  to  draft  a  memorial  for  presentation  to  the  Club. 

The  first  topic  discussed  was  "The  Newly  Formuiated  Kntrance  Re- 
quirements to  the  I'niversity  of  Michigan."  and  the  discussion  was  opened 
by  IVofess(»r  Richard  Hudson,  dean  of  the  literary  department  of  the  Uni- 
versity, who  explained  the  new  re<|uiremenis  in  some  detail  and  justified 
them  as  a  step  in  the  direction  of  larger  liberty  in  preparation.  The  discus- 
sion was  resumed  by  Trincipal  J.  H.  lieazell.  i)f  Detroit,  who.  while  ven- 
turing tf  criticise  smuk-  min«»r  details  of  the  re<iuiremenis.  in  the  main  ap- 
pruved  ni  them  as  s(»unil  and  rational. 

The  seci»nd  pai)er  ^f  the  se^sii»n  was  nn  "The  Mciuipment  of  the  High 
SchiM'l  Principal."  by  Principal  S.  <  >.  ilartwell.  t»f  Kalamaz«H»,  a  pai)er  con- 
cede«l  bv  all  to  be  one  •»(  the  best  nf  the  sessii»n.     I*rofisst«r  S.  IV  Lainl.  of 

m 

ihe  State  Normal  (ollej^e,  discussed  the  subject. 

The  thinl  topic  -"'rhe  Social  Side  of  Hiiih  School  Life" — was  treated 
in  a  very  thoiighifiil  and  th'-roUMli  manner  by  rriTicij»al  R.  S.  <  larwood. 
of  .Mar>hall.  riiis  j)aper  ar-ii'^ed  mi»re  interest  tlian  any  otiur  of  the  ses- 
sion, the  iliscussion  finally  iocii>ing  itself  \\]hm  the  subject  of  ^ecret  soci- 
eties 111  the  hiijh  «»ch«»i»l  Ihe  i:eiRTal  opinitui  was  that  these  s«»cietles  were 
detrimental  t.i  the  be^t  umri-t^  -  f  tlie  niIiih.!,  alili-iigli  ditt'ereTi»;i>  if  « 'pin- 
ion ari'se  as  tn  the  be*«t  meth«HU  "f  ileal  mi:  with  tliem.  Trofessi^r  A.  S. 
Whitney,  "f  the  l*niversit\.  Siipi-rintendent  H.  M  Slansnn.  'tf  Ann  Arl>nr. 
and  Principal   I.   H.   Harris,  of  Piay  City,  were  most   pronounced  in  their 


opposition,  and  in  general  believed  they  should  be  kept  out  of  the  high 
school  Principal  A.  J.  X'olland,  of  Grand  Rapids,  and  Principal  S.  O. 
Hartwell,  of  Kalamazoo,  felt  that  secret  societies  were  matters  over  which 
the  school  had  no  jurisdiction  as  such,  and  should  simply  endeavor  to  keep 
them  within  legitimate  bounds. 

The  l*'ri<lay  evening  session  was  upened  by  a  discussion  of  the  ques- 
tion: "To  What  Extent  Should  Collateral  Work  in  the  Ancient  Languages 
be  Required?"  Professur  George  V.  Edwards,  of  Olivet  College,  opened 
the  discussion,  holding  to  the  view  that  collateral  work  should  not  be  directly 
required  oi  the  pupil,  save  only  so  much  as  was  necessary  to  the  correct  and 
intelligent  interprctatiuu  of  the  text.  The  teacher  should  have  a  great  store 
of  collateral  knowlcdfje  which  could  be  given  to  the  pupil  in  the  way  of 
suggestion  and  (lirection.  but  the  crowding  of  pupils  with  collateral  material 
to  the  prejudice  of  the  language  study  projKT,  was  to  be  condemned.  This 
topic  was  further  discussed  by  l*rofessor  M.  L.  D*Ooge,  of  the  University, 
and  bv  iJrs.  Meailer  and  Sanders,  of  the  same  institution. 

The  si'cond  jwjkt  of  the  evening  was  entitled  **Civil  Service  in  the 
Appointment  of  Teachers/'  and  was  a  vigcjrous  plea  for  higher  g^ade  teach- 
ing and  for  the  adoption  of  those  methods  of  appointment  which  would 
bring  to  a  >c1i«h)1  the  very  best  teaching  |X)wer  available.  The  paper  was 
bv  Professor  K.  i*.  (i^Hldard.  of  the  L'niversitv,  and  the  discussion  was  led 
by  Professor  l)elo>  lall.  Slate  Sui>erintendent-Elect  of  I'ublic  Instruction. 

.\t  the  Saturday  morning  session  the  first  topic  considered  was  that  of 
High  Sc1h»«.»1  Statisiio.  Mr.  1).  W,  Springer,  of  the  Commercial  Depart- 
ment of  the  Ann  ArU^r  High  School,  contributing  the  pai)er.  Mr.  Springer 
found  that  tlurt-  w;i>  j^reat  diversity  of  opinion  among  schools  regardmg 
the  kind  ♦•!  >!ati^tu'>  >ecured,  and  in  many  instances  he  found  that  very 
little,  if  any.  >iatistioaI  information  was  gathered.  He  set  forth  in  some 
detail  what  >iatistu'>  seeme<l  to  him  to  l>e  of  i>ermanent  worth. 

At  tlu-  rlt»M'  of  the  <liscussion  of  this  topic,  it  was  voted  that  a  commit- 
tee be  api^-iiiunl  to  ri-jMirt  to  tiie  Club  at  the  Spring  meeting  what  statistics 
it  wi»u:d  ^e  de>iral>le  fi»r  each  scIkhiI  to  collect,  and  in  what  form  those  sta- 
tist ic>  ni:j:ht  appear. 

riir  iir\i  iKijuT  I't  the  ni«»rninj^  session  was  on  the  subject  of  "Rhetor- 
icals  in  ilu-  Ilij^'li  Srli«»«.l."  and  was  rea<l  by  Principal  P..  C).  Marsh,  of 
Jack^^r  Mr.  Mar-^h'^  L:viural  ••j»iTiit»ii  was  one  of  op|)osition  to  Rhetoricals 
as  traii:ti'»iia!l\  *•  ii<liu!r'!.  1  he  ri'^-ults.  he  felt,  were  in  no  wise  commen- 
surate with  the  aiii-'.im  •  I  i'iuT'.^'y  and  itl«»rt  i'xiH'n<le<l,  anti  while  the  ability 
to  sjK-ak  1m  f. .rt  a  ^•'••1\  •  f  po'ple  was  desira!)le,  it  might  l)etter  be  cultivated 
in  vo!uii!ar>   •.r;:;t!".:/a?:' -n-  like  literary  and  debating  s«>cietie<;. 

hi  \\\r  ':\^k\}^^\"U  wlnih  i*»llowed  it  <level(HK*d  that  most,  if  not  all.  the 
!arj:er  hi^^r.  M'h«w.l>  liad  -liM-ardeil  rhetoricals  in  the  traditional  sense  of  the 
itnn.  and  were  either  d«in^  n«»thing  along  that   line,  save  what  might  be 
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done  through  literary  societies,  or  were  making  it  a  part  of  the  English 
work. 

The  final  paper  of  the  session  was  on  the  subject  of  "Physical  Geog- 
raphy in  the  Program  of  Studies,"  and  was  by  Principal  L.  H.  Wood,  of 
Owosso.  .  It  was  a  very  complete  presentation  of  the  claims  of  Physical 
Geography  to  a  place  in  the  high  school,  with  suggestions  as  to  methods 
of  teaching  and  a  discussion  of  the  topics  that  should  be  included  in  the 
study  of  the  subject,  and  their  order  of  treatment. 

The  subject  was  further  discussed  by  Professor  Israel  C.  Russell,  of 
the  L'niversity,  and  others. 

At  the  business  session  it  was  moved  and  carried  that  a  committee  d,. 
appointed  to  consider  the  advisability  of  holdint^  but  one  session  of  the  (Jlub 
a  year.    This  committee  is  to  rci)ort  at  the  Spring  meeting. 

Thf  committee  appointed  to  prci)are  a  memorial  on  tlie  death  of  Pro- 
fessor Burke  A.  Hinsdale  reported  ^he  following: 

The  Schoolmasters*  Club  has  hoard  with  a  foclinp^  of  sadness  which  it 
cannot  express  the  news  of  the  death  of  Professor  Burke  A.  Hinsdale,  who, 
since  his  connection*  with  the  L'niversity,  has  been  one  of  its  most  active 
members.  His  incisive  and  vigorous  utterance,  his  wise  counsel,  we  shall 
hear  no  more.  The  Club  directs  that  this  tribute  to  the  memorv  of  our 
friend  and  colleague,  this  recognition  on  our  part  of  his  wide  learning,  his 
vigorous  intellect  and  his  tireless  lal)or  for  the  cause  of  education  alike  in 
the  class  room  and  in  his  writings,  be  spread  upon  the  minutes  of  the  Gub 
and  communicated  to  Professor  Hinsdale's  familv. 

R.  Hudson, 
E.  A.  Lyman. 
H.  M.  Slauson, 

Committee. 

The  Club  thereuix»n  adjourned  \o  meet  in  the  Spring  of  i<x>i. 
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KKorikKMKNTS  FUR  ADMISSION  TO  THE   UNIVERSITY  OF 

MICHKiAN. 


A   r.M'KK   KIIAD   P.I.li»KK    IIIK    MICHUIAN   SC  IlLiOLM  ASTKKS'  CLL'B,   NOVKMBER  3O, 
HMJ.    »IN     rUuKI>SoR    KU  IIAKD    IIIDSON.    OF    THK    INIVERSITY 

UK    MICUHjAN. 


The  uhjcci  «'f  ilic  cliaiij^cs  recently  made  in  the  requirements  for  admis- 
sii^i  \Na>  i'»  MCiirc  j^realer  ikxihility.  This  resiih  has  been  gained  in  three 
\\a\s.  t  >f  t!K>c  l»v  far  the  most  im|H)rtant  is  the  abandonment  of  the  gfroup 
>y!.lem.  Hencef«»r\\ard  the  cimice  is  to  be  between  subjects,  not  between 
j;r«iuj)>  ill  >iibica>.  In  i»llicr  wnnls.  ilie  j^rouping  is  to  be  done  by  the  can- 
lidaif  f«»r  aihniN>i«'ii  ur  l)y  the  scho<»l  that  prepares  him.  not  by  the  Univer- 
sity. Mw  nu"ijveiiiince  ••{  ilie  gnaip  system  was  that  a  subject  which 
nii;;hi  Ik  o»inUi«I  in  i-ne  ;^roup  was  not  allowed  to  be  counted  in  others. 
NeiiliiT  I'n;:li>li  liJNi.iry  nt»r  I-'.nj^lish  I-ilerature.  for  example,  might  be 
*»tTervi  iii-iiad  "I  1  hri]ii>ir\  in  *iri»up  ,^.  ahliouj^h  they  both  had  a  place  in 
<ip'ii|i  4  \K-:iril  a*  tlii^  riv:i«lity  ni»w  >ei'm>.  il  di<l  not  ai)pear  absurd  at  a 
i\uu-  whiU  till  r.  .i:r-i  taktii  in  llie  liij^h  Schn«.l  was  rej^anlcd  as  the  neces- 
"•ar)  ;»;r|»aia!;"n  i*'T  tlu-  r««iir*e  whiih  th«.*  >tudt.'nt  iiitendetl  tn  take  in  the 
l'ii:\rr-::>  \  -'.i:«!riu  \\hi»  i*«Mniil  (hat  he  had  missed  iiis  calliii}^  might 
iiiiiefl  In  ^v,  !!^l:i.i  ..\ir  iti  aiii.iher  track,  l»ui  he  was  recjuired  in  that  case 
!-.  rn.i'i.i  m;i  •!•»■  •i!!:anie  rnjnimiKiit^  nf  the  cnursf  in  which  iu*  was  trans- 
it rrnl  W  •  11-  !'  n^t  :•  tiunk  thai  a  NitiiUnt  >h<»nlil  \h-  lal»elled  at  the  begin- 
mmil:  ■  :  ^>  \\S-\  >' -  ■ '■  »""5:rM-  1*1  ir  ^-'iiu-  particular  l*niversit\  degree  and 
rljcii  i-.iii:-'!  t'l!'  wS-i  -1  ^"ii'i  W  itli  the  ^t'le  e\ctj»ti' ii  tliat  Latin  an<!  (Ireek 
mu-t  1m   '■«  •^'.\y.  •!!•:•    M:-^!:  S-:i""l.  if  t-ir\  are  t**  l»e  elected  in  tlie  University, 

>  a'Ini:!trii.  nia\  ni«'Vr  frrel\  in  the  'lirectiiMi  <»f  any 

!:i  a  ■•- "iri:i!iL:  f»r  tin-  pi-r^i^tmce  t»f  the  group  sys- 

•■  '!'^'»ri.i  :'-.a'  .iTiair.  •'U-'h*"!^  \\»ri    \rr\  lair  in  gain- 

■:  .;•  •:.'  .   !ir;^''.!  ^'    '-'Vtitt'!   i". 'Miiratr  Mi  beiiiir  all«>wed 

".■.'■    :    ..!:;■  'ij  !!:•■  !'..  I,    rt-MMM- :i:i:* - 

I  ■^■- .:  •■•  \:'«i!i:\    ■*\a-  i--*  re«hice  \]u    number  of 

■  :  ■"..    •..■.'.   -.>v::i.  liiLrii-ii.  Matlieinan.-.  and  Phvs- 

■    :-   ...■■-  '■.:••  !\    r«  «;'.vve.:.    lli.!..:\    an.!    P,  -tany  having 

i  .'.  •     ':ti:!-  .  f   f.  .r«iL;n   la:ii:i]aL:«    \\. -rk   an    indeed   rc- 

'  ■  "•    'i   ■M.-i.-f    -^   \:\\r]\   1m'... .11    I.atin.    French,   and 
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German.  The  question  may  be  raised  whether  the  Faculty,  in  reducing  the 
number  of  required  subjects,  might  not  have  gone  a  step  or  two  further. 
There  arc  many  who  think  that  Solid  Geometry  ought  not  to  be  required. 
The  mathematicians,  however,  insist  that  Geometry  is  one  subject  and  that 
the  study  of  Geometry  is  entirely  inadequate  and  incomplete  if  it  does  not 
include  Solid  Geometry..  There  are  indications  that  this  view  is  going  to 
carry  the  day.  The  state  universities  have  generally  followed  the  example 
of  the  University  of  Michigan  in  requiring  the  whole  of  Geometry.  The 
University  of  Wisconsin  and  the  University  of  Minnesota,  for  example, 
require  Solid  Geometry.  Columbia  L'niversity,  which  last  year  gave  its 
requirements  for  admission  a  thoroughgoing  revision,  requires  the  whole 
of  Geometry.  In  the  old  I  larvard  requirements,  which  are  still  in  force  side 
by  side  with  the  new,  the  requirement  in  Mathematics  was  .\lgebra  and 
Plane  Geometry.  The  new  requirements,  however,  allow  the  candidate  for 
admission  to  present  either  Geometry  or  l^lane  Geometry,  the  former  count- 
ing as  three  and  the  latter  as  two  [)oints.  The  requirement  in  (ieometry  is 
stated  and  described  in  such  a  way  as  to  raise  the  question  whether  the 
alternative  requirement  of  i'lane  Cieometry  is  not  destined  to  disappear. 
With  the  Western  colleges  following  our  example  an<l  the  Eastern  colleges 
showing  a  tendency  to  fall  into  line,  there  is  certainly  good  reason  for  hesi- 
tating to  make  any  change  in  the  requirement  in  (ieonietry.  In  behalf  of 
Physics,  it  may  be  urged  that  an  education  that  does  not  inchule  the  study 
of  Science  is  antiquated,  and  that  the  study  of  Science  ought  to  begin  with 
Physics.  The  requirement  of  Physics  on  the  part  of  the  University  has  had 
the  effect  of  directing  the  attention  of  the  sclu)ols  to  a  subject  which  they 
ought  to  teach  in  their  own  interest.  Indeed,  so  iH)i)ular  has  the  study 
become  that  it  would  no  doubt  continue  to  be  generally  lauglit  even  if  it 
were  no  longer  required. 

In  «id<lition  to  these  two  ways  of  gaining  tlexibility.  ihe  >ul)stitution  of 
alternative  entrance  subjects  ft »r  alternative  gnnips  and  the  reducti(»n  of 
the  number  nf  required  subjects,  a  tliinl  nuih<Ml  remains  to  \ui  mentioned. 
The  new  entrance  re(|uirenienls  take  a  niiMlcst  sup  in  the  «lirection  of  the 
recognition  of  new  subjects.  Zt»ou»}^y  takes  it>  place  by  tlu*  >'u\v  of  Ikotany 
as  an  entrance  elective.  StudeiUs  who  j>reseiu  neither  rioiany  nor  Z»H)logy 
may.  if  they  <lesire.  present  a  year's  w«»rk  niadr  iij»  in  |)art  '^f  liotany  and  in 
part  <»f  /iM>l<»j^y.  Phy>iograj)hy  has  alsi»  lieen  place*!  imi  tlu-  11^1  of  •subjects 
which  may  be  c«»iinte<l  fi»r  a<hni^>ion.  Tlie  work  that  inii>t  be  d«MU-  in  these 
subject >.  if  they  are  ti»  be  coimtcd  f«»r  entrance.  i>  ilescrilK-d  in  a  leaflet  pub- 
lishe<l  l»v  thr  Universitv.  riu-  nne.siion  i^  >Minrtiinrs  a^ke'l  whtther  the 
w«>rk  in  lMivsii.li.i»v  now  iliau-  bv  the  >rli«n.ls  inav  In-  prt>en!e<l  instead  of 
I»otan\.  r»»  the  <juestion  in  this  f«»rin  the  an^^wer  must  be  in  the  negative. 
It  is,  however,  another  (|uestii»n  \\liet!ier  a  course  could  be  mai)i)e<l  out  that 
shoul<l  include  the  Physiol(»j^y  am!  Hygiene  which  the  scho,»N  are  compelled 


tu  teach  and  which  should  at  the  same  time  be  so  scientific  in  character  as 
to  entitle  it  to  recognition  as  an  entrance  elective.  Perhaps  a  solution  of  the 
problem  may  yet  be  inund.  Those  among  us  whose  opinion  is  most  worthy 
i»f  atieniii.n  think  the  thing  is  not  feasible.  Harvard,  however,  in  its  new 
requirements  recu^nizes  a  year's  work  in  what  it  calls  Anatomy,  Physiology 
and  Hygiene. 

In  making  the  changes  that  have  l>een  described,  it  was  not  the  inten- 
tion n!  the  I'acuhy  K*  increase  the  requirements  for  admission.  Inasmuch 
as  r.«iian\  ua.s  ina<le  an  elective,  it  was  clearly  necessary  to  increase  the 
requirement  in  that  Nul>ieci  tn»m  a  semester  to  a  year  in  order  that  it  might 
have  equal  value  with  the  sulijects  with  which  it  was  made  interchangeable. 
The  time  a^>igne<I  ti>  .Mathematics,  three  units  of  four  periods  a  week,  is 
slightly  K->>  than  the  lime  nuw  generally  given  to  the  subject,  five  periods 

a  week  fur  t\\«>  and  a  half  vears.     It  was  not  easv  to  <lecide  how  manv  units 

•  •  « 

to  as>igii  ii.  Ilnvilish.  In  fixing  the  number  at  three,  the  Faculty  was  guided 
by  the  c«»n<ideraiiiMi  tliai  the  stronger  sclux»ls  were  alrcfidy  giving  to  the 
subject  an  aninuni  t>t  time  equal  to  two  years  and  a  half  at  five  periods  a 
week,  lif  three  year^  at  four  periods  a  week,  and  that  if  any  change  was 
incidentallv  made  it  >hi»uld  l)e  in  the  direction  of  increasing  rather  than  of 
di*crea'»!iii:  the  I'.ngli>li  requirement.  In  ilefining  a  unit  as  a  subject  pursued 
for  fi»ur  ptTi«»iU  a  utek  thn»ugln»ut  a  m'IiooI  year,  the  Faculty  merely  sought 
to  inilicaie  ilie  anmuni  i»f  time  tliat  nui>t  l>e  given  to  a  subject  if  it  is  to  be 
cuunieti  f-ir  a'lmi»i"n.  There  \\a>,  ^f  ci'Urse,  no  thought  of  bringing  a  pres- 
sure tu  bear  i»n  the  m*1i«mi1s  lo  induce  ilieni  to  adopt  the  four  periml  system, 
but  rather  a  rcci»k!nitii«n  l»v  the  I  iiiversitv  «jf  a  tendencv  in  that  direction 
nil  till  ;i.i:"i  'I  till-  -.ili'iiii>  Vhv  three  unit>  i»f  Fnglish  require<l  may  be 
^pr^a!  ".'I  i-'W:  \iar^  *'\  iliree  periMiI>  a  week,  just  as  the  re<|uirement  of 
l\\T\*  i:ti::-  -w  \hr;;iiiiatics  niay  l»e  met  in  two  year>  and  a  half  if  t'lve  per- 
!•"!-  ;i  . .  •  .  .lit  ^'i\iii  :..  tlie  >tibiect.  The  definition  «>f  a  unit  as  four  per- 
1'  N  a  .'■  '•..-•vv  iiKiM  ^'^ -111111  rbalance>  any  increase  in  the  requirements  in 
I»'  '.i^i'  .»•  -  !  :i^'>:.  1  In-  ani-'Unt  nf  work  recjuired  in  I-^itin  is.  for  example, 
r'-!':.  •  ■     -. '  .1  !•  -i"  .  I  i::>  ■jitimti* 'ii  b\  three  b'M»ks  **i  \  irgil. 

'*•"•••     '    "I  a'l'!  :ii  thi>  ciinnecti«»n  l«»  a  jKrculiar  feature  t>i  the 

r'*i-:::' I  :•.;>:.       h    i*   in«leed  a   requirement  ImiiIi   in   loinposilion 

;i-»'-   ■:•    i    '   *;•■•:.     ,i-   •'::!    -li  ^rrqiii. -n  i-i   the   work    re(|uired  plainly   shows. 
i  ■  '  -'    ■         •■:     '    •-      :^!,'  !■    \n-  stniiud  III  j«ara!lel  line>  fnun  thr  l»eginning 
t'    '*  •  •*    •    ■••::-t        If  til!-  I*  -I'liu-.  lii'Wi-MT.  wherr  i>  the  line  to  be 

dr.i  .•.:.*■••  .  •  '.■  *:.:■.  '::i:!-..f  !  .n-li>li  r«.qir.rt-d  fri»nia!l  nTiidiTits  and  the 
ye.ir'-  v.  :  •:;  i  !!-:>:.  !  :t  rav.irc  tliat  nia\  Ik-  nlYered  as  an  mlraiue  clec- 
t"*^-  '.'  '  '•  .I'"'-  "'.stti'iii*  :■  r\  :..  -.iv  tliai  the  stn«lv  ^f  a  I'rief  sketch  of 
the  !i>*  •  1  :  :_:'.-:.  I  ,;!•  r.uiire  ••«'iistitiUe>  tlie  dilViTincr.  f- -r  -^ucli  a  study 
r:  .1-.  :  •::.  ;..ir:  •■!  :::r  ^iiree  unit-.  (  )r  is  the  (luestion  whether  the  credit  is 
•■    '■'   ''■''•    ■  r  :    \:r  r.w.i^  !•  ■  depend  **n  the  am«'nnt  of  time  i^ivrii  X"  the  sub- 


ject  ?  To  make  credit  depend  mainly  on  time  is  far  from  an  ideal  arrange- 
ment. Some  answer  must  be  found  to  this  question  if  candidates  for  admis- 
sion are  to  be  allowed  to  count  English  Literature  as  an  elective  unit  over 
and  above  the  three  units  of  English  that  all  students  are  required  to  pre- 
sent. 

The  conservative  character  of  the  changes  described  in  this  paper  may 
best  be  brtmght  out  by  calling  attention  to  the  fact  that  with  the  sole  excep- 
tion uf  the  increased  requirement  in  Botany,  and  |)OSsibly  in  English,  the 
old  gnnips  fit  into  the  new  system.  They  are  but  a  few  out  of  the  large 
number  i>l  combinations  that  are  now  possible.  The  decisive  fact  is  that 
the  sch«H»ls,  in  preparing  students  for  the  University,  are  no  longer  limited 
to  these  particular  combinations,  but  may  freely  choose  from  a  fairly  large 
list  of  subjects,  provided  only  they  meet  a  few  fundamental  requirements. 
The  j^roup  system  was  a  standing  temptation  to  the  schools  to  scatter  their 
energies  l)y  prei)aring  for  as  many  cour.^^es  or  groups  as  possible.  There  is 
no  reason  why  every  school  should  teach  all  the  entrance  subjects  or  why 
every  school  program  should  be  the  <luplicate  of  every  other.  Individuality 
is  as  much  to  l)e  desired  in  schoi^ls  as  in  jKTsons.  L<H:al  conditions  and  the 
qualifications  of  the  teaching  force  ought  to  l)e  imi>ortant  factors  in  shaping 
the  sch«K>l  program.  Concentration  uix)n  a  relatively  small  number  of  sub- 
jects explains  as  much  as  any  other  one  thing  the  strength  of  the  A.B. 
course,  'i'he  chief  defect  of  the  old  B.L.  preparation  was  the  fact  that  it  was 
ma<le  up  of  a  large  number  of  subjects  pursued  for  the  most  part  for  but 
one  semester.  Much  has  alreadv  been  done  to  remedv  this  evil,  and  no 
doubt  the  improvement  will  Ik.*  still  more  rapid  now  that  the  scIumjIs  have 
greater  freedom  to  ch<x)se  their  own  line  of  development  and  are  under  less 
temptation  to  multiply  courses.  .\s  the  schools  grow  the  number  of  sub- 
jects which  are  studied  for  a  jKTiod  of  two  or  more  years  will  no  doubt 
increase.  As  a<lvanced  work  c<»mes  t(»  be  <l(uie  in  new  lines,  it  will  find  a 
place  among  entrance  electives.  I  low  far  the  work  i^f  the  sclnols  shall  be 
elementary  an<l  how  tar  advanced  is.  however,  a  problem  which  the  schi»ols 
themselves  must  work  nut.  The  higli  rank  of  the  Michigan  sch<M)ls  is  no 
doubt  <liie  to  no  inconsiderable  extent  tt»  the  stimulating  i^uidance  of  the 
Universilv.  r.ut  the  I'niversitv.  in  its  reiatitui  t««  the  schr->ols.  has  never  lost 
sight  of  the  fact  that  thev  have  a  life  of  their  own.  whidi  it  niav  indeed 
foster  but  inav  not  niar. 
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I'hc  topic  is  one  in  which  most  of  us  are  directly  interested,  and  upon 
it  all  of  us  are  likely  to  have  definite  views.  The  opportunities  that  it  gives 
for  cataloguing  our  virtues  or  dissecting  our  faults  I  shall  hope  to  avoid,  for 
the  sake  of  limiting  the  discussion  to  a  few  points  in  the  professional  equip- 
ment of  the  hij^h  sch<K)l  principal  which  seem  to  me  to  have  become  essen- 
tial. 

A  few  years  ago  any  consideration  of  this  subject  as  distinct  from  the 
general  fundamentals  of  equipment  requisite  for  all  secondary  teachers 
wouhl  have  seemed  academic  rather  than  practical.  Few  will  so  regard  it 
now.  rile  march  of  events  has  raised  our  public  high  schools  to  a  position 
of  greater  imi)ortance  than  ever  before.  Their  growth  in  the  last  ten  years 
is  too  well  known  to  need  description.  In  the  North  Central  states  the  en- 
rollment in  public  secondary  schools,  in  the  year  1890-91,  was  a  little  over 
104.CXKI:  in  »Si)^  Cjty  (the  latest  figures  obtainable)  it  was  as  much 
over  24J.U00.  in  the  same  wav  the  amount  and  character  of  the  work  done 
has  l»een  >irenj:iluned  in  the  last  <lecade.  The  change  in  the  last  thirty  years 
has  well  iiij^h  ami)unte<l  to  a  revolution.  .\nd  the  trend  of  progress  seems 
to  denniv  a  fariluT  a<lvance.  The  changes  incident  to  this  growth  and  im- 
pmvetl  iiri:anizain»n  have  naturally  brought  to  the  principal  increased  Ial>or, 
but  tlK'\  lia\e  inlari:e«l  hi>  i>j»i)«»riunity  and  his  responsibility  as  well.  The 
ditTereiK'e  in  •Kj^rtr  i.s  beoiminj^  a  ditYerence  in  kind  until  to  the  native 
abilit)  >ni>]x>*>e<l  t<>  be  tt>und  hitherto  in  public  servants  of  this  class  there 
is  n*'\\  a'Mt-iI  a  lU-mand  t'lT  |>n)fessi<>nal  training  but  lately  unheard  of. 
The  |H)-t  lia^  beri'inca  pn»tessi(.»nal  one.  and  the  principals  themselves 
shiiuld  I'f  tlu-  hr>i  tn  rei'i'gnize  the  fact.  To  do  so  is  not  to  magnify  one's 
I'ffice-   rather  faihire  lu  «!•»  ^m  means  the  acceptance  of  t(H)  low  a  standard. 

Mil  laily  jir'Mrni>  •  i  ilie  principal  <.»f  a  large  school  are,  to  some 
<leL:rrr.  .  T!ij>araM»-  '.•  thi-sc  «■!  the  exe<.uiives  of  the  higher  institutions;  the 
•  bfficulii*'-  Ml  a  *ina!l  ^rh'-'l  are  si»metimes  even  more  acute.  In  the  high 
mIiih.1  :Iii  ijr.^-r:..ii  ..f  the  ;i«:ni«»uneTii  <»l  wi»rk  to  the  pupil,  nf  the  pupil  to 
his  u.  rV. .  all' I  ■  I  -ii  tie  re  lit  «lepartnients  to  each  «>lluT.  bring  probU-ms  as 
|Krplrx;:iL:  a:.  :  \ar:ril  a^  tli"^r  ft-nnd  at  any  stage  of  tlu-  pupils  ailvancc- 
nunt  I  ::• -r  law  !atv'.\  iiitna-e«l  bv  the  brua-ienintr  <ii  c«airse>  ami  the 
cxien^:«'n  :  t].,-  riirt:.  •  ^>^:r:::  lH  meet  them  successfully  a  man  must 
either  !iav.-  ^T-at  a^^:!^.  ■  r  a  training  that  shall  equip  average  al>ility  and 
iuil'^'nun!  I"  'I"  t  iti- !i  ii:l\  a  lnv:lil>  •<r^aiii/««l  wurk.  lirains  are  fairly  plen- 
tit'.il.  ^nt   'a!' TIT   !-  n«  t   s..\mi   '-r-'adcast       r.rain<.  then,  developed  by  good 
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training,  must  always  be  looked  to  meet  the  rec|iiirements  of  this  profession, 
as  of  all  others. 

This  fact  is  not  new  or  striking,  but  its  immediate  application  seems 
not  fully  jXTceived  except  in  the  pedagogical  departments  of  our  universi- 
ties. ]i*  it  has  reached  the  other  departments  it  hardly  influences  their 
action.  Hence  it  is  generally  appreciated  by  candi<iaies  looking  forward  to 
this  lino  of  work,  and,  quite  naturally,  by  school  lK)ards  in  search  of  candi- 
dates— if  they  ever  have  to  search  for  the  omnipresent. 

L'nder  nur  present  organization  the  principal  is  a  specialist.  But  if  I 
may  start  with  a  contradiction,  that  is  just  what  he  may  not  be,  at  least  as 
the  tenn  is  commonly  used.  The  specializing  that  will  best  prepare  him  for 
work  will  include  a  training  of  executive  iK)wer  and  of  judicious  sympathy; 
a  studv  of  at  least  two  divisions  of  the  educational  field,  the  one  in  which 
he  is  to  toil  and  the  one  just  below;  and  as  well  the  broadest  possible  schol- 
arship Captain  John  Bigelow.  in  his  interesting  book  on  the  Santiago  cam- 
paign. adv«.)cates  a  general  staff  which  shall  oversee  and  regulate  the  vari- 
ous war  bureaus.  This,  he  claims,  is  necessary  if  war  scandals,  such  as 
latelv  ilisiurl)ed  and  wearied  us.  are  to  be  avoided  in  future ;  and  he  describes 

m 

the  men  rwjuired  as  **specialists  in  s|)ecialties.*'  The  phrase  may  be  trans- 
ferred to  the  description  of  the  high  school  principal.  The  training  that 
will  secure  this  kind  of  efjuipment  comes  very  near  the  old  idea  of  general 
culture. 

I*'or  manv  nhnnis  scholars  have  been  arraved  under  the  two  banners, 
classical  and  scientitic.  The  field  of  knowledge  has  other  divisions,  but, 
from  the  nature  or  method  of  their  work,  most  intellectual  workers  have 
iK-en  content  t(»  be  placed  in  one  of  these  classes.  It  is  not  necessary  to 
recall  tlu-  antagonism  between  them  that  has  sometimes  made  them  appear 
as  hostile  camps  rather  than  co-workers  for  righteousness.  In  the  places 
where  we  ought  to  lio|)c  for  broad  sympathy  with  intellectual  advancement, 
whatever  the  i)ath.  there  has  Iim)  often  been  unseemly  (|uarreling  over  lead- 
ership and  relative  value.  The  etTect  <»n  the  scIuxjI  has  been  bad,  through 
false  training  of  their  managers-to-be.  To«)  many  college  departments  have 
been  interested  in  securing  u.  e.,  in  training  i  partisans  rather  than  intellec- 
:i?al  patriots.  Having  found  a  youth  with  interest  and  preference  for  their 
«'h».'ben  line,  they  have  tried  to  foster  lhi»se  qualities  by  the  process  of  exclu- 
sion. Then  they  have  been  active,  snnielimes  «»tTici«»us,  jn  priitinjT  f, »r  this 
pnuliici  a  j)M>iii«in  to  teach — which  is  all  ri^lit ;  <»r  r|uit«-  as  likely,  a  p'ace 
as  principal  «»r  superintendent,  where  he  is  expected  n«)t  only  to  tiach  but 
to  arranj^e  his  dominion,  larj^'e  or  small.  an»nnd  the  pivt»tal  Latin  «»r  the 
piv(»tal  science,  as  the  case  may  be — which  is  all  wn»ng.  I  d'»  no:  think 
this  tentlenc\  so  marked  now  as  it  ha>  been:  neverth<-le>s,  it  is  still  too 
prevalent  and  inthiential.  Its  bad  jH^licy.  fn»in  the  college  view-point, 
miirht  be  sliiiwn      Its  eflfects  on  the  schools  are  injustice  and  deform  it  v. 


Such  training  may  do  (would  it  were  more  often  supplemented)  for 
the  special  teacher;  it  will  not  suffice  for  those  who  hope,  as  principals,  to 
jitlucnce  school  policies  or  to  direct  the  activity  of  a  hundred  or  hundreds 
of  children  of  many  minds,  different  temperaments,  and  widely  varied  con- 
ditions of  life.  In  the  sense  described,  the  high  school  principal  cannot 
aff(»rd  to  Ik».  has  no  right  to  be,  a  specialist.  He  needs  the  broadest  intel- 
lectual c(|uipmcnt  he  can  secure,  coupled  with  a  working  knowledge  of 
scientific  methods.  I  would  not  be  misunderstood  as  in  any  sense  under- 
valuing scholarship  or  even  special  proficiency  in  one  field.  A  specialty — 
retaining  the  word's  general  usage — need  not  be  in  the  principaKs  way. 
lie  may  if  he  is  strong  enough  make  it  his  most  useful  ally.  But  to  meet 
his  full  opportunity  he  must  be  able  to  make  it  a  point  of  departure  rather 
than  his  centre  of  energy,  to  use  the  precision  and  method  gained  from  it 
for  attacking  other  fields,  until  he  shall  at  least  have  surveyed  their  outlines 
and  secured  a  point  of  view.  Classical  students,  scientific  students,  students 
of  history  and  literature  ought  to  make  equally  good  principals,  if  of  sim- 
ilar ability.  Hut  thev  must  break  awav  from  traditional  theories  as  to  rela- 
tive  values,  and  so  broaden  their  intellectual  sympathy  as  to  be  able  to 
appreciate  the  worth  of  all  honest  intellectual  effort.  If  I  mistake  not,  it  is 
toward  this  end  that  the  best  departments  of  pedagogy  are  now  directing 
their  training.  But  too  often  they  seem  to  be  striving  single-handed 
against  the  current  «>f  influence  in  other  departments.  Practically  the  case 
reduces  itself  to  this;  he  who  is  now  preparing  for  the  broader  lines  of 
teaching  should  look  to  the  pedagogical  department  for  inspiration  and 
directir'U  f)f  work,  to  the  others  for  all  he  can  absorb  during  the  years  of 
his  course. 

There  are.  naturally,  practical  oi»n>i(lerations  that  limit  somewhat  the 
relative  value  •»£  the  different  lines  of  preparation.  It  is  still  usual  for  a 
princijial  to  remain  in  charge  of  one  department  in  addition  to  his  general 
•'harire  of  the  >ch«H»l.  When  this  is  ^«»  the  conditions  seem  to  me  to  put  the 
heaviest  liatnlicap  iijMin  the  scienti.st  l^x|>eriniental  work  and  preparations 
lor  it  are  Iie;iv\  oiiisumers  of  extrj  tinie.  Regarding  the  inherent  possi- 
bilities »»f  pp Mincing  jxjwer.  I  l)elievt.  too,  that  the  student  of  histor>*  and 
literature- -wluilier  llu-  latter  is  anrient  or  modern.  Knglish  or  (Jreek — 
haj>  the  greate>t  advanta;;e.  These  ?tndies  deal  most  directly  with  human 
nature  as  exluliiiril  iinliviilually  or  in  the  mass.  Hut  that  is  beside  the 
rjuestitin  !••  nialxr  ilir  hr^i  e^Ni-nti''l  in  the  choice  of  a  principal  the  fact 
that  he  j>  a  via*»Mci*»t  ^r  a  '*iu-nli>i  is  follv.  Vet  inanv  boards  still  do  this 
and  are  rnv"',:raL:«  •!  t"  •!••  ir.  llu-  jjriine  rei|uisite  is  scholarship  vital 
enough  t"  C'»ntniiu-  :i«»  j^r^uth:  a  -i''''»!.'ir«»hij»  lliai  will  not  degenerate,  that 
has  not  litj^niiT.itt  •!.  :i]iii  '•rli«»hi>iii*iMn. 

Politual  ifndilii»n>  in  .\>ki  an«l  ."Africa  have  developi-d  in  the  last  few 
\earN   certain   nrhulous  ^uverimients   called   !)utTer  states.     Thmugh   these 
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the European  powers  have  tried  to  protect,  by  separation,  their  stronger 
spheres  of  influence.  The  principars  position  as  a  hamionizer  of  different 
departments  reminds  one  of  these  artificial  political  creations.  But  if 
schools  lose  equilibrium  the  immediate  disaster  to  students  is  greater  than 
when  colleges  become  lop*sided.  Iritnce  the  principal  must  be  actively  a 
director  as  well  as  a  buffer,  and  hence,  again,  we  come  to  the  necessity  of 
broad  preparation  and  a  wide  outlook. 

The  mass  of  executive  work  in  our  schools  is  growing  yearly.  Few  out- 
siders realize  its  amount,  though  every  one  admits  the  need  of  strong  execu- 
tive ability  in  the  principal.  Practically,  I  think,  more  can  and  should  be 
done  for  training  this  power  than  has  been  hitherto.  Some  may  object  that 
executive  ability  comes  by  the  grace  of  God — one  has  it  or  has  it  not,  and 
training  is  superfluous.  The  same  thing  might  be  said  of  scholarship,  but 
would  hardly  be  accepted  as  an  argument. 

The  need  for  a  thorough  study  of  education  is  just  as  clear.  The  op- 
jxjrtunities  to  secure  it  are  ample.  One  point  only  has  to  be  emphasized. 
One  who  wishes  now  to  do  good  work  in  a  high  schix)!  must  give  careful 
study  to  the  grammar  school  department.  1  venture  to  say  that  lack  of 
accurate  knowledge  of  the  conditions  and  character  of  the  work  of  the  gram- 
mar ^>rades  is  the  greatest  fault  of  the  present  generation  of  high  school 
principals.  The  failure  to  co-ordinate  the  departments  is  shown  by  the  pro- 
verbial gap  between  the  orrades  and  the  high  school,  that  chasm  of  discour- 
agement and  failure  which  swallows  so  many  pupils.  This  fault  does  not 
lie  wlu^lly  with  the  grades,  any  more  than  the  former  hiatus  between  school 
and  college  lay  altogether  upon  the  high  school.  For  some  years  the  high 
school  and  its  problems  have  received  the  earnest  attention  of  educational 
leaders,  and  particularly  of  college  authorities.  Those  who  have  known 
most  of  our  conditions  have  done  us  tlu*  ni(»st  j^<»<m1.  riu'  tar-away,  cen- 
sorious criticism  of  those  who  have  not  taken  pains  to  observe  has  been 
alike  futile  and  irritating  It  is  but  repeating  a  commonplace  to  say  that 
the  present  field  for  fruitful  labor  is  in  the  grammar  grades.  The  bridging 
of  the  gap  just  mentioned  rests  as  much  with  the  high  school  as  with  those 
below.  The  principal's  responsibility  is  established.  Tlie  measure  of  suc- 
cess in  his  own  <lei)ariment  is  likely  soon  to  depend  closely  on  his  intelligent 
helpfulness  in  solvinj;  these  grade  problems.  At  present  he  is  too  apt  to 
dismiss  them  as  unimportant  or  l>eyond  his  sphere. 

I  have  mentioned  among  the  recjuisiles  of  a  principal  a  trained  sym- 
pathy— traine<l  symjiathy  Inrcause  training  ^ives  control,  and  of  all  things 
he  should  avoid  the  unbalanced  kind  that  ends  in  gush.  In  KllnTt  Ilub- 
ard's  essay  on  Joseph  .\rldison  he  ijives  the  characteristics  »>f  a  gentleman 
as  sympathy,  knowledge  and  j)oise.  "Poise."  he  goes  nn.  **is  the  strenj^t^i 
of  Ixxly  and  the  strength  of  mind  to  control  your  Synii)athy  and  vnnr 
Knowledije.    I'nless  vou  control  v«inr  emotions  thev  run  over  an<l  von  stand 
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in  the  slop."  This  sloppy  kind  too  often  stands  in  mind  for  all  sympathy. 
It  is  certainly  one  of  our  great  modern  nuisances,  and  the  average  man  of 
education  nccfis  no  warning  to  shun  it.  The  danger  for  those  of  our  call* 
mg  lies  most  often  in  the  other  direction.  While  it  affects  all  teachers,  its 
influence  nn  the  principal  may  be  most  harmful.  Executive  detail,  stead- 
fast application  to  intellectual  work  beget  interest  in  work  or  in  a  given  sub- 
ject for  its  own  sake.  They  tend  to  exclude  the  living  interest  essential 
Ui  >ucce>s  an<l  preventive  of  fossilizing.  The  living  and  lively  factors  of 
our  daily  prolilem  come  to  be  simply  factors.  The  S|)ecialist  may  forget 
that  pupil>.  not  stu<Iies.  are  to  be  tau{:^ht;  if  the  principal  also  disregards 
that  fact  the  ctTect  on  the  school  is  sixm  deadening. 

The-  lar^^'ot  training  of  this  power  must  come  through  experience.  But 
experience,  carelessly  left  to  its  own  course,  brings  so  many  temptations 
to  repre»  symi>aihy.  so  much  devitalizing  detail,  that  it  seems  to  me  the 
principal  ought  at  tlie  outset  to  put  l)efore  himself  the  absolute  necessity 
of  retainiiijj;  an  intercut  in  his  pupils  as  reas4)nable  human  beings,  and  con- 
stantlv  correct  his  steps  therebv.  It  is  doublv  hard  from  the  fact  that  one 
>r.us»t  deal  with  immature  minds,  whose  iK)tential  is  easily  obscured  by  pres- 
cn?  cruilen>>.  Hut  he  who  lo>es  this  symi)athy  has  entered  on  the  first 
^•aKes  i'i  that  creepinj^  |>:iralysis  that  benumbs  so  many  **old  stagers." 
Sym/Miliy  is  not  all.  Most  emphatically  the  gospel  of  work  is  to  be  the  sal- 
v.tioii  •.!  inir  schtHiN.  15ut  rij^htly  interpreted  that  gospel  lies  in  rousing 
he  iri'liviilnal  to  >in»iii;er  effort  by  fitting  work  to  immediate  conditions. 
!'bi<  i*:in  never  be  di'Ue  unle>s  <|uick,  though  well-[)oised.  sympathy  is  added 
by  those  in  charge  t«i  ilie  careful  study  of  conditions. 

There  i>  nMipi  in  the  principal's  profession  for  the  highest  genius  and 
virtue,  hist  :is  eUe where,  that  nK>ni  is  oftenest  umKTCupied.  Rut  there  is 
and  aK\a\«»  ha«»  ln-eii  a  >upreme  test  of  fitness — sinceritv  of  character  and 
puriN.T  t  iivrii  thai  >  ar.«I  tliere  is  no  cause  to  be  ashamed  of  the  way  it 
ha-  !«e«  II  ii:«!  •.  it  ^irnH  ti»  nie  that  any  man  may  compel  success  if  he  fairly 
view-  aivl  :r\v^  i..  meet  ilu-  ppifessional  requirements.  These.  I  have  aimed 
I'i  •.!i..,\.  «1.  ni.iii'i  \i:!tiire.  wliirh  « 'harle>  I)ii<lley  Warner  has  called.  "That 
fine  pr.  ■'■:.!  • -i  -■:]  •;;ir-«hij»  and  «i|»i)"rtinuty  lo  which  learning  l>ears  the 
-aiiie  r'':i*'  n  !!:;»!  iiuTe  manners  •!•>  t«»  the  j^entleman.*'  They  include 
trair.til  a!''::;  -•ra?:\f  ]f.\\er.  trained  -\mj»a!hy.  A^  the  field  i^rows  and  the 
ile!Tia!5  :-   •  :   •' •    pr-.'h-iii.-i!'-^  pi'-iTi-Ti   viiTfa-^i-.  rv«  n   ii^'nin^  aii«l    virtue  will 

hah   \M.i"' '• --  -!rfTvj'hi  Tt  .'  '\    -m.v   «']'ii|»mcn?       With   it   the  averagfc 

rr.ati  >  T'     '     *     :-.■■•  r!'-   ■',{■'.   '  r  a'!«!''i;^  ■  j>|»"rtiinir\ 
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THE  REPORT  OF  THE  COMMITTEE  OF  TWELVE  ON  COLLEGE 

ENTRANCE  REQI.TREMEXTS  IX  CREEK.* 


PRINCIPAL  J.    II.    H.\RRIS,   HAY   CITY,    MICIIUIAN. 


In  the  discussion  of  a  report  like  the  one  indicated  in  the  title,  prepared 
with  such  laborious  care  and  in  such  a  thoroughly  scientific  spirit,  it  is  haz- 
ardous and  possibly  presumptuous  to  indulge  in  criticism  or  question.  The 
character  and  ability  of  the  men  who  constituted  the  committee — sufficient 
in  itself  to  lift  it  al)ove  the  plane  of  petty  and  amateurish  criticism;  the 
unstinted  toil  expended  in  gathering,  arranging  and  interpreting  the  mate- 
rial accumulated  in  the  process  of  preparing  the  rej)ort ;  the  endless  pains 
taken  m  correcting,  revising  and  testing  every  assertion  f»>rmulated  and 
every  conclusion  reached. — all  combine  to  give  the  report  a  dignity,  a  sig- 
nificance and  a  value  which  has  attended  no  secondary  report  since  the 
refiort  of  the  Conunittee  of  Ten.  And  it  may  be  seriously  questioned 
whether  an  exception  may  be  made  of  that-. 

Commendation,  therefore,  is  almost  the  *»nly  recourse  left  to  one  seek- 
ing to  discuss  the  re|)«)rt  or  aiming  to  give  something  more  than  a  resume 
of  Mie  material  contained  in  it.  And  to  be  reduced  to  the  barren  and  profit- 
less task  of  stmimarizing  what  some  one  else  has  said  is  neither  compliment- 
ary to  one's  critical  faculties,  instructive  to  one's  readers  nor  auspicious  for 
the  future  of  the  cause.  Finality  in  anything  is  to  Ik?  deplored — most  of  all 
in  education. 

An<l  so,  while  admitting  the  very  great  value  of  the  rejHjrt  and  while 
voicing  the  most  thorough-going  appreciation  of  its  almost  unvarying 
merit,  it  would  be  cause  ft>r  regret  if  all  its  conclusions  were  so  universally 
accepted  and  so  irrefutably  established  that  there  was  nothing  more  to  be 
said.  I  or  myself  I  <lo  not  care  to  be  lulled  to  <lreamless  aiul  eternal  sleep 
— like  the  Lot<»phagi — **nti  n]t»re  to  think  or  work  or  do,"  even  though  it 
be  at  the  hands  of  the  Committee  of  l*'ifteeii  or  the  (oinmittee  nf   Twelve. 

It  is  not  niy  j>urj)ose  in  this  article  to  discuss  the  r^.-j)ort  of  the  .\uxil- 
iary  Committee  «»n  Latin  ('«»urMN  in  ihc  Neo»n«lary  srliiM»ls;  tliat  rri)ort  has 
been  alreadv  di>russtMl  li\  otlHT>.  llir  rrp«»rt  «»t  tin-  \u\ili;ir\  *  "ommittec 
on  <  irok  has  iva.  lii»\\evcr,  Inen  acc*»nletl  ilu-  special  riiishhration  which 
its  impi»rtanci-  «lfsrr\es:  and  lliat.  t«»o.  tlioni^li  it  is  ihe  most  Miliu-nible  of 
the  t\\«»  report >. 

riir  jirt]>ar.iti« 'ii  "f  tlu-  <  ir«tk  |n««i^r.'im  itrr-^mtnl  ii.  tin  ii  iiiitiiiuee  a 
Coni]»araii\f  1\  sinii>li-  pn»l»Kni.  liist.  lH-r;tii^<-  ilu-  .iin^init  of  (  .rt-tk  literature 
suitable  tn  preparatory  work  is  limited  and.  stvi»nil.  luraiisr  tlie  pri'bleiii 
had  been  rnui'h  >iini)lified  by  the  •li>ni>sii.ns  an«l  re]>on  --f  the  <  ireek  0»n- 

'  K-  I  !  fcM;  •   ii>- '  t     »:  i:.  N.  *f  II  •  •  r    i » ,•. 
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ferencc  of  the  Cummittee  of  Ten,  by  the  Commission  of  the  New  England 
colleges  and  by  the  Greek  conference  held  at  Columbia  in  the  spring  of 
i8(/>.  The  committee  wab  unanimous  in  reaffirming  the  position  taken  by 
the  C'ummittc  of  Ten,  and  projwsed  a  program  which  is  in  essential  agfree- 
ment  with  that  ui  the  Commission  of  New  England  Colleges  and  the  Colum- 
bia Conference  uf  1896. 

The  cmnniittee  makes  six  recommendations:  First,  as  to  Time:  that 
three  years  Ik?  tievdied  tu  study  of  Greek  in  preparatory  schools;  second,  as 
to  Grammar :  that  a  tlu»rough  and  methodical  study  of  Greek  grammar  go 
on  pan  f*assit  with  the  reading  of  literature,  so  that  the  pupil  may  be  thor- 
oughly grounded  in  forms  and  syntax  and  that  he  l)e  made  so  familiar  with 
tile  order  of  presentation  of  the  various  topics  in  the  grammar  that  he  may 
]»e  easily  able  to  find  the  information  for  which  he  must  be  constantly  seek- 
inj;. 

Tlie  tliinl  reconimendation  has  reference  to  the  instruction  in  Greek 
Composition,  and  ur^es  that  it  lie  carried  on  from  the  beginning,  with 
>I»ecial  attc-iitinn  in  the  third  year.  For  this  the  familiar  and  conceded  rea- 
M)n^  are  ^iven:  that  it  fixes  the  pupil's  vocabulary,  that  it  serves  as  a  con- 
stant revirw  <>f  the  Greek  forms,  that  it  quickens  his  sensitiveness  to  the 
|K*culiar  >iKnificance  t»f  the  order  of  words  in  the  Greek  prose  sentence  and 
to  the  fine  distinctions  of  meaning  between  similar  words  and  construct ions^ 
that  it  ^crvrs  as  a  check  to  carelessness  and  that  it  tends  to  accurate  schol- 
arshiji  Vhv  reaM.n  why  ilie  c<»mmittee  lays  sfiecial  stress  on  the  study  of 
pri'M-  iinnjH.siiinn  durinjj  the  third  year,  when  Momer  is  read,  is  that  the 
fuipil  nia\  {iri-MTvc-  that  familiarity  with  Attic  forms  and  constructions 
whicli  !-»  i>>entKil  ii»  ^satisfactory  work  in  college.  The  committee  strongly 
nri'inimiwU  the  nuiluMi  known  a>  retroversion,  that  is.  the  re-turning  into 
Grerk  i.f  ilu-  l-.tiLrltNli  translation  t)f  st»me  Attic  prose  which  has  been  read 
b\  till-  Nii!.K-m.  1  hr  Nvsiematic  presentation  of  ( ireek  constructions  in  text- 
Um.K-  ;.ir|.;iii«l  with  \h*  reference  t«»  a  ^^pecial  text  is  also  insisted  on.  The 
oininrtti*  rri:;ird-  ;i  li 'nibinaii«»n  «»!  the  two  methods  as  desirable — a  posi- 
ti'-n  wlirili  till-  w  ntiT  I.f  ihi>  article  advocated  in  tlie  Schoal  Ixcz'iew  in  the 

m  • 

in  till  t:  :r'l  r«  x« -iiiiiundatiMn.  the  c»»nimittee  ad  vt  urates  continued  prac* 
tui  in  -!^:;!  rra-l-.ti;^'.  li.-Mini:  that  it  is  ni«l  «»nly  desirable  from  the  pupiKs 
iwiii!  '  !   \!c'A    it:  L:;i:ir.ii::  a  iiUNtrrv  i.f  v«H*al>ularv  and  a  rfintidence  in  his 

■  mm 

jH-wiT-.  '•■:?  -  ■  I  Ti'.i-  iitiii«»^t  ini|M»rtancr  in  tin-  itailKT  in  fiiablini;  him  to 
•  !i:«it  ■■•  •    ;  ■:|«:!'-  '!:fliiii!tii>  aii'l  \\eaki)r->e>. 

l\i.i'i:'L,  <  ir« '.  r.  a'.' 'lid  :•«  tlii-  luxi  tm-  iMnKHdaiiiin  ■•!  the  Oiinniittre,  and 
iTis^rf:  •     -  la-i  '  :    -i-.  i:r:r:^'  r!:v  rii^li!  •inaniiiv  i.f  the  svllat*!!-"* 

i  :!iail\.  a-  !'■  \\  !iat   >I:a!!  be  rf-a*!,  ihi-  ion  unit  tee  lealizes  tliat  there  is 

Ti.  •!.■[! i:  1:1   re  'siiirablr  and  luiTvr  adaptec!  ii>r  secoiiil  year  reading:  than  Xen- 

! '.■  1:-    \v.i'' a-:*.  «\<!    r!^  ii;;li  -i  iMa\   ii^i  br  purest  Attir.      For  the  third 
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year  the  committee  recommends  that  Homer  be  read,  and  while  admitting 
that  from  one  point  of  view  the  study  of  Attic  prose  ought  to  be  continued 
through  the  entire  preparatory  course,  yet,  for  the  sake  of  those  students 
who  take  Greek  only  in  the  preparatory  school  and  do  not  intend  to  go  to 
college,  and  as  well  also  as  an  inspiration  to  those  who  are  to  continue  their 
studies  in  college — giving  them  an  enticing  foretaste  of  what  is  ahead — ^thc 
committte  recommends  that  Homer  be  read  through  the  entire  third  year. 

In  discussing  this  report — so  complete,  so  suggestive,  so  scientifically 
developed — it  seems  to  me  there  are  only  two  points  on  which  a  difference 
of  opinion  can  possibly  exist.  These  are,  first,  the  question  of  the  amount 
of  time  to  be  devoted  to  Greek  in  the  secondary  school,  and,  second,  the 
question  of  the  reading  of  Homer.  On  all  other  ixjints  there  can  hardly  be 
other  than  complete  unanimity  of  opinion.  With  the  committee  recom- 
mendations regarding  grammar,  composition,  reading  aloud,  sight-reading 
and  reading  material,  all  teachers  of  ( ireck  would  be  in  hearty  accord.  They 
set  forth  clearly  and  conclusively  the  csseiuial  characteristics  of  the  pre- 
paratory  instruction  in  Greek.  Providing  also  a  three  years'  course  is 
predicated,  1  l>elieve  the  recommendation  of  the  committee  as  to  the  read- 
ing of  Homer  is  based  on  sound  and  convincing  grounds  and  would  meet 
with  no  serious  dissent.  The  reading  of  a  iK)rtion  of  Homer  is  eminently 
desirable  provided  enough  time  can  be  given  it  to  make  it  of  real  worth.  If 
it  is  to  be  crowded  in  during  the  last  six  or  eight  weeks  of  a  two  years' 
course,  then  the  advisability  of  reading  it  may  well  l)e  called  in  question. 
The  whole  discussion,  therefore,  sifts  down  to  the  the  one  problem  oi  Time : 
in  other  words,  to  the  recommendation  ol  the  committtee  that  three  years' 
time  be  devoted  to  the  study  of  (ireek  in  the  secondary  scIkk^I.  In  discuss- 
ing  the  \yo\\\\  1  shall  aim  to  look  at  It  largely  as  a  practical  prol>lem  in  school 
administration  from  a  secondary  j)oint  of  view.  I  realize  full  well,  how, 
from  the  L'niversity  p<iint  of  vi'ew.  three  years'  preparation  in  Greek  is 
eminently  desirable  and  urgently  advocated.  It  is  to  the  interest  of  the 
college  and  university  that  its  matriculates  come  up  with  as  larj^e  and  ad- 
vanced a  prei)arati()n  as  jKissible.  From  the  point  of  view.  too.  of  the 
si)ecialist  in  ( ireek,  the  recjuirenient  of  three  years  may  loj^ically  1)^  urged. 
To  him  Greek  is  the  sine  qua  «<»«  of  a  finished  education,  and  the  more  of 
it  that  can  l>e  ha<l  the  l)ctter. 

Hut  besides  the  view-jxjints  of  the  collej^e  and  the  Cireek  professor. 
there  nni>t  alsn  l)c  taken  into  con^ideration  by  those  who  have  omrses  of 
study  111  cniistruct.  the  large  and  C(»nstantl\  increasing  number  «»f  interests 
which  a  secondary  scho<»l  has  to  conserve.  A  jniblic  liiLrh  schtn)!  particularly 
must  have  'hie  rej^anl  noi  alone  to  those  claims  and  demands  which  spring 
from  alM»ve.  Inn  as  well  to  those  who  snpju^rt  it  and  wh«)  demand  its  priv- 
ileges for  every  legitimate  and  properly  accredited  branch  of  instruction. 
In  saying  this  I  dt>  not  mean  t«»  intimate  iliereby  that  the  public  in  general 


—  16  — 

is  hostile  to  Greek.  I  do  not  think  it  is,  only  I  think  it  feels  that  Greek 
should  not  exact  more  than  its  fair  share  of  the  time  and  effort  of  the 
school,  to  the  prejudice  nf  <.»ther  studies  that  niay  have  equal  value  for  life. 
Anil  with  the  {iresent  nuiltii)licity  of  studies  and  with  the  present  insistence 
which  each  department  of  thought  and  scholarship  is  placing  upon  the  worth 
anil  imfxirtance  of  its  sfKXMalty,  the  only  possible  course  for  the  adminis- 
trator of  sch<M)l  pru};:rams  is  that  of  the  conservative  and  judicial  arbiter  who 
serves  as  a  inediait^r  between  the  people  clamoring  on  the  one  hand  for  the 
practical  and  utilitarian  and  the  university  specialist  on  the  other  calling  for 
an  ever  increasing  share  of  time  for  his  particular  interest.  Years  ago 
when  tile  ran^^'e  of  secondary  studies  was  comparatively  limited,  when  Latin 
and  ( ireek  constituted  not  only  the  backlxme  but  the  very  l^ody  and  substance 
•  if  ilie  c«»urse:  when  the  sciences  received  only  the  minutest  fraction  of  the 
lime  or  alieniit»n  now  devoted  to  them:  when  ICnglish,  as  a  branch  of  in- 
struction, was  only  a  child  in  swaddling  clothes  compared  to  its  present 
stage  «)f  ;:ro\\tli  ;ind  development;  when  history  had  not  attained  nor  even 
aNpired  !<•  that  dij^nity  an<l  imiK>rtance  which  its  merits  deserved  and  its 
value  ju^^titii-d;  when  even  mathematics,  that  staid  and  substantial  child  ot 
the  a}^e>.  was  o intent  with  a  mtire  modest  portion  of  the  educational  menu; 
then.  I  sa\ ,  it  \\a>  not  so  ditlicult  nor  so  impracticable  to  give  Greek  the 
three  ye.ir>*  timt-  which  il>  friends  felt  that  it  deserved.  \^uX  the  question 
of  how  much  link-  is  t'»  be  devoted  to  Greek  in  the  secondary  school  is  not 
solely  n«ir  even  primarily  an  acatlemic  question,  to  be  solved  only  in  the  study 
of  the  <  I  reek  ^  iitlm»»iast.  It  i>  a  very  ]  practical  and  e  very-day  (juestion  of 
lime,  uadier-*.  evpi-nM-  and  a  due  rej^ard  for  all  the  inierests  which  v;c  to 
make  u|»  a  th"n»ii)L;hly  niiMlern  >choi.l.  Nor  is  it  a  (|uestion  of  the  education- 
al value  III  *  inek.  Admitting  all  that  may  be  siiid  in  behalf  of  (ireek  as  an 
insiriunrii!  •■!  discipline  and  culture — an<l  as  a  teacher  of  (ireek  1  should 
U-  the  la^t  !••  rail  tlu-M-  m  <iueMi«'n  it  Mill  woidd  be  true  that  one  might 
iairl\  Ta:-i  liu-  <|inT\  whrllier.  under  existing  conditions,  the  reconimenda- 
tii»n  "i  tlirrv  \r;ir-'  ]»re|iarat<'r\  (ireek  is  not  an  error  in  judijinent.  and 
whr:!iiT  i!  ■.•.■!:!•  I  !!<  \  iiavc  \*vvu  nuiih  better  for  the  cause  of  (ireek  if  only 
tWM  xf.'ir-  !..i!  ?M«n  -aiir-l.  llu*  denianti  fur  thret'  years  can  hardly  fail  to 
.Tf-MiM-  •tli*'-.ii..ii%  aiiii  aniav^i-ni'^ni''.  "I'he  «leman«l  f«»r  two  years  would  have 
br«  n  nil*  .'.:*:i  ii :« !^'lh!HNs  and  fav.-r.  With  "^i"  niauN  subjects  jirc^sing  upon 
•hi-  pup'!"-  »;!::i  ;i:i.!  atii!::;-  n.  •■• -iTijutinj.:  tfr  lii^  lavi-r.  it  is  hardly  fair  that 
n»  -ri-  fhiir.  •.■.  -  ■. -ar-  if  !ii-  ]»rt  iiara:"rv  ^rli.  nl  time  be  i^iven  to  Grrek.  If 
\\r  ilf^tr- -  ir.:*::i-r  a  ■•;^:a:T^!aiNr  \\v]\  ir  i»r  tii-r-'ViTs  in  liiin^elf  linv^nistic 
I'apai:!:*  -  *'' ■  •••:-:t':M*\  f  r  !"vr'".«  r  an-!  in-  r*-  sjn-nali/etl  ^.tndy  will  be 
funr.-l.t-:  v  'l.t   ;;ri:-. »  : --v.      r  ••  !!•  t:<' 

r.:*  •!;«•  «■•  ii'liTi-  II-  ■■!  •';  'IfTn  lift  art-  «., ,  •-.  .mplt  x  that  lie  who  ha-  dcvel- 

iji.  I  .■!..    X.  •  .  I  :-ai*-   !  -  :•.•  •■!'■  •  \;m!1hi-  ..f  the  ■■tlier  tiu'ls  himself  at  a  dis- 

a'!\;:?i!a^"       !!'■  •-  t:-  t  :■:•  i-.-ri  •'  •■    iii»  it  In'f  "ii  all  ^ide-.     The  a'liustments 
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necessary  to  the  complete  and  intricate  environment  in  which  we  find  our- 
selves are  so  nice  and  precise,  that  it  demands  the  most  careful  thought  to 
attain  the  right  end  and  the  right  results  frorh  our  educating  process.  If 
the  biological  conception  of  the  nature  of  education  is  the  sound  and  accepted 
one,  and  if  it  is  the  function  of  education  to  enable  us  to  react  more  effect- 
ively and  accurately  upon  our  environments,  then  the  time-element  in  the 
claims  of  any  ]>articular  study  calls  for  the  most  rigid  and  searching  in- 
vestigation. And  the  specialist  is  in  some  respects  the  least  competent  to 
pass  judgment  upon  it!  Just  what  educational  value  a  study  has  in  the 
process  of  mental  development ;  just  what  anioiuu  t»f  time  is  necessary  to 
give  it  its  full  value;  just  where  to  draw  the  lino  Innween  the  extravagant 
and  exuberant  claims  of  friends  and  the  no  less  exaggerated  and  unreason- 
ing antagonisms  of  enemies ;  these  are  nice  (luestions  of  the  law,  and  call, 
not  for  the  partisan,  but  for  the  judge.  Greek  has  its  distinct  and  undeniable 
educational  value.  It  is  not  necessary  to  enter  u|)on  an  arjj;unient  for  its 
worth  or  to  give  expression  to  the  reasons  which  justify  its  place  in  the 
secondary  program.  But  whether  the  value  and  the  function  of  (ireek  may 
not  l>e  e(|ually  subserved,  nay,  even  more  surely  and  jwrmanently  subserved, 
by  putting  forth  the  very  modest  and  legitimate  claim  of  two  years  of  pre- 
paratory study,  is  a  very  interesting  and  possibly  a  very  crucial  question. 
For  while  the  claims  of  (ireek  to  two  years*  time  might  not  be  called  in 
question  nor  antagonized,  the  claim  of  three  years,  by  its  dangerous  prox- 
imity to  selfishness,  might  lead  to  oi)iK>sition  and  even  a  denial  of  its  more 
mo<!erato  and  wholly  reasonable  rights  and  privileges. 

And  so,  from  the  point  of  view  of  a  secondary  school  program,  already 
gor^'e<l  with  a  sui)erabundance  of  studies;  fnmi  tjie  jMiint  of  view  of  a 
classical  curriculimi  wherein  the  reijuirements  in  Latin  and  Greek  are  be- 
coming more  and  more  extensive  and  exacting:  from  the  point  t»f  view  of  a 
riper  and  more  modern  conception  of  education  in  which  science,  history 
and  Knjjlish  are  calling  for  a  just  recognition  of  their  claims,  and  wherein 
moilern  |>oliticaI.  s<»cial  antl  religious  condition>  are  recoj^nized  as  so  rad- 
icallv  different  from  those  of  fiftv  vears  aizo  a>  to  demand,  a  svstmi  *^{  edu- 
cation  essentially  different  both  in  form  and  content:  fmni  the  p«»int  of 
view,  finally,  of  the  interest  and  future  rif  <  ireek  itself,  1  musi  venture  to 
regret  the  action  of  the  committee  in  restricting  itself  solely  to  a  course  of 
study  covering  three  \ear>.  The  Iea>t  that  it  c«»uld  have  «l«'ne  w.inld  have 
l)een  to  <«nlliiu-  a  ci»iir>e  c<«verinj^  three  year>,  a>  did  the  Latin  ci'niinittee  in 
the  six-year  and  the  four-year  ci»urM-N  \\,r  it  certainly  is  true  tli.it  a  very 
large  nuniber  «•!  scIiihi1>  eaii  j^ive  i'ul\  twn  \iar>  to  <irerl..  au<!  fnr  their 
benefit  and  i:ui<lance  a  tw<i  ye.irs'  cuiir-e  ^li'-uld  liavi  hien  l;ii<l  il.iwn  It  is 
a  little  difficult  to  appreciate  the  rra'-<»ii>  v\hich  |»reveiUed  the  c«»niinittee 
from  preparing  such  a  course,  but  ina^nnich  a.s  it  \\a>  n^t  done,  the  work  of 
the  conmiittee  can  hanlly  be  It.. iked  «»n  a*-  •►tlur  than  iuc«»m]»lfte. 
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PHYSICS  CONFERENCE. 

Makch  30,  lOTKK 


ELEC'IKICAL  MEASUREMENTS  IX  THE  HIGH  SCHOOL  LAB- 
ORATORY, 


BY  C.   F.   ADAMS,   DKTROIT,    MICH. 


It  is  ciiiliarra.ssing  to  attempt  to  treat  such  a  broad  subject  as  this  in  the 
few  minutes  at  my  ilis|x»sal.  I  can  only  attempt  in  a  very  general  way  to 
state  what  quantitative  exercises  in  electricity  seem  to  me  best  adapted  to  the 
high  >cM(M)1  and  to  indicate  the  api)arattis  l>est  suited  for  such  exercises.  I 
do  not  wish  to  be  understood  as  saying  that  those  I  recommend  are  the  only 
exercises  in  electricity  and  magnetism  to  l>e  attempted,  but  they  seem  to  me 
about  tlu  tinly  ones  in  electrical  measuremnts  well  adapted  to  the  high 
schiNil.    The  li>t  1  would  rect»mmend  is  as  follows: 

<  1  I  rile  Deternnnatiiin  of  the  Constant  of  a  Tangent  Galvanometer  by 
a  (ias  \t»llameler. 

(  J  I  MeasurenKui  of  Electromotive  b'nrce  of  Cells  (single  cells  and  cells 
joiiu-i!  !Ti  paraliel  an«l  in  >eru>  i. 

•  3M  »!un>  La\K  :-   l-all  of  Potential  Along  a  Conductor. 

c4«  Kt-i>iaiue  «•!  Wires  by  Whealstone  Bridge. — verihcation  of  law 
of  leiiL:ili.  !a\v  i>t  diameter,  and  law  of  shunt  circuits. 

•  5'  l\e>i'»tance  ••!  i  ells*.  t»nly  non-polarizing  cells,  such  as  the  Daniell 
or  L'ra\  :l\ .  Im  in^;  u>vt\. 

J-  ({iiipiiit  ii: 

I       A  :ani:iiit  ;.:alvan» •meter. 

J      .\  till  M'  pe  and  >cale. 

^       A  Itrarkei  ti«  -^iijtjHirt  telescope  and  >cale. 

4.       I  V...  l.vilaiulir  cells. 

;       i  "V.r   1  Janie'.l  vei!>. 

'•       \   1 »  Ar-  n\a!  L^alvaiioineter. 

7        \  i  ■  i!:!:i'.:!ali'i 

*  I  \    ■*'■■'  ■  -IlITi   I"  'li 

i'-  \    \\  lit  .il^lt  lie   ^Iiiiiii;^   Idlduf. 

I  ! .  A  burette 

I  J  \\\'    iilatinnm  electrotle>. 
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13- — Sundry  supplies  as  follows:  Several  spix)ls  of  copper  wire  of  known 
length  and  diameter,  %  oz.  No.  40  copper  wire,  ^  lb.  bare  German  silver 
wire  No.  24.  a  soldering  outfit,  ability  to  use  a  few  tools,  and,  lastly,  abun- 
dance of  perseverance  and  patience. 

Such  an  equipment  as  this  will  provide  for  a  large  amount  of  substan- 
tial laboratory  work  and  will  cost  about  $25,  though  a  considerable  part  of 
this  sum  can  be  saved  by  the  teacher  if  he  has  some  mechanical  ability  or  if 
he  can  enlist  that  of  his  pupils  in  his  service. 

I  have  placed  in  the  list  a  tangent  galvanometer  which  for  general  elec- 
trical measurements  is  considered  by  many  to  be  out  of  date.  My  own  ex- 
perience leads  me  to  prefer  the  D'Arsonval,  with  telescope  and  scale,  for 
nearly  all  of  my  work.  However,  I  have  found  no  exercise  in  electricity 
more  instructive  and  interesting  to  the  pupil  than  that  of  finding  the  con- 
stant of  a  tangent  galvanometer  by  means  of  a  voltameter.  I  recommend  this 
exercise  for  its  own  excellence.  It  is  not  necessary  for  one  to  spend  very 
much  money  for  a  tangent  galvanometer.  Almost  any  physics  class  will 
furnish  one  or  more  boys  capable  of  making  a  fair  instrument,  and  one  that 
may  he  used  for  the  other  exercises  if  found  necessary  or  dcsiral)le.  A  burette 
placed  «»ycr  the  negative  electrode  makes  an  excellent  voltameter,  and  the 
resistance  of  the  circuit  can  be  controlled  by  raising  or  lowering  the  burette 
al)out  the  electrode. 

The  DWrsonval  galvanometer,  when  a  resistance  nf  5.(.)0()  nhnis  or  more 
is  joined  in  series  with  it,  practically  becomes  a  voltmeter,  and  with  the  tel- 
escope and  scale  arrangement  the  deflections  are  proportional  to  the  current 
or  to  the  electromotive  force.  Hence  by  comparing  deflections,  the  electro- 
motive forces  of  cells  and  batteries  can  be  compared  and  the  fall  of  potential 
along  a  conductor  can  be  determined.  One  or  two  ounces  of  No.  36  German 
silver  wire  will  make  a  high  resistance  coil  to  be  used  with  the  galvan- 
ometer. 

riie  O'Arsonval  galvanometer  should  be  placed  on  a  bracket  on  the 
wall  near  the  window,  or  on  the  window  sill  itself.  In  the  latter  case  a 
screen  nuist  be  placed  back  of  the  instrument  to  shut  out  the  direct  light 
from  the  telescope.  The  telescope  and  scale  should  be  supported  on  a 
bracket  alxnit  30  inches  long.  Any  blacksmith  can  make  an  excellent  bracket 
for  this  pur|K)se  out  (^f  wrought  iron.  If  the  buililing  be  of  brick,  the  gal- 
vanometer so  placed  will  generally  be  free  from  vibration  due  to  walking 
alMiiu  thr  lalH)rai<»ry  (»r  jarriniL:  of  lal)U>.  TrlcscoiKs  that  ran  h«-  h'»iii:ht  at 
prices  ran^in^  from  99  cents  to  $2.50  can  by  slight  modit'iratiniis  l)e  made 
into  quill'  giHid  reading  telescopes. 

The  tirdiiiary  cheap  resistance  boxes  commonly  sold  to  high  schools  are 
far  from  satisfactory.  For  my  |)ari  I  do  not  appreciate  the  fractional  ohm 
coils  placed  in  them.  I  should  think  manufacturers  might  substitute  for 
them  alMiui  tliree  J.ooo  ohm  coils  at  no  a<lditional  cxikmisc.  since  these  need 
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not  be  adjusted  at  all  accurately  to  any  fixed  value.  Plug  resistance  boxe» 
costing  only  a  dollar  or  two  more  than  the  common  form  are  now  in  tne 
market,  and  are  much  to  be  preferred.  To  be  sure  they  are  not  very  accur- 
ate, but  the  several  coils  do  not  constantly  vary  in  value  whenever  a  new  ad- 
justment is  made.  I  would  suggest  that  some  teachers  might  make  it  a  part 
of  their  summer  school  work  at  the  University  to  adjust  and  correct  such  a 
resistance  l)ox.  Possibly  the  department  of  physics  might  find  it  feasible  ta 
have  students  test  and  perhaps  adjust  resistance  boxes  for  such  high  schools 
as  chixise  to  send  them  to  the  University. 

The  other  items  of  the  equipment  need  little  comment.  I  might  say 
that  the  Nu.  40  wire  is  intended  to  supply  suspensions  for  the  coil  of  the 
D'.\rsf>nval  j^'alvanometer.  Time  does  not  permit  me  to  go  further  into 
detail  in  regard  to  the  several  exercises,  and  it  would  not  be  very  profitable 
fur  us  witliout  the  api^aratus  itself  before  us  to  make  what  I  might  say  inter- 
esting and  clear. 


ylA\TIT.\TIVK  \V(JKK  WITH  THE  INCLINED  PLANE. 


UY   C.    S.   OK)KK,  DETROIT,    MICH. 


\<K  iK'iii^  >atisfied  with  the  discussion  of  the  inclined  plane  as  it  was 
left  at  <air  la>t  ph\sical  conference,  I  <letermined  to  submit  some  data  taken 
by  i»ur  pupil>  r-jcciitlN  i«»  show  that  it  is  possible  to  get  results  considerably 
within  <.n<-  ptT  it'iii  ••!"  rrp'r  ;*>  aj^ain>t  tlu*  twn  «>r  three  |>t.T  cent. set  as  the  limit 
la.»»i  year.  It  i>  ni\  jnirjM'be  alsu  to  speak  of  certain  difliculties  we  have  en- 
coinitereti  :ii  ilii'*  exjK-ritnent.  anil  to  tell  how  we  think  we  have  overcome 
them. 

I-jr^'i.  I  \\\>h  l»rieil\  t«.'  outline  the  exi>erinient  as  it  is  performed  in  our 
lal"»rai"i\  1  ':■«■  apparaiii>  c«»nsi»>ts  t»f  a  snunjili  l>oaril  four  or  five  feet  long 
b\  »\i:h\  :ih  111'"*  \M«Ie.  arranj^ed  with  one  end  elevated  above  the  table  and 
>l:^}jt'.\  j»i-  ■fv  t'.n^;.  •«•'  tliat  a  ^cale-jian  attached  by  a  stout  c«)ril  to  a  four- 
v\hte!fl  i-ar  Tiia\  n^e  and  fal!  freelv  bv  the  en*!  of  the  table  while  the  car 
ri'i!>  11; •  .iti'i  :  wii  t::e  plaiir.  I  he  cord  nl  course  |ia>«»es  over  a  pulley 
c!ain|K-:  •  tm  t-T.ii  .-i  the  l"'ard.  wliicli  is  so  arraiij^ed  that  the  cord  will  be 
|..!r.i'!«  '  ■  *•;■•■  1  *:■'  '"  'ti'I  1  •!•  v\iit;li-  "i  '-if  ■^va'«  ]»;m  i-  lakrii.  and 
il-.ai  •  I  ::  «  .a:.  :•  L:t!:;»r  v.iti:  ji^  K-ad.  Tlieii  ilir  verncal  lisr  «)f  the  plane 
per  "^  ■  ::  -  :.'-'•'.  ^'''  -  •:' .:-':r«  :  i  •  •  ;i»' •  iiii' >':  lli;^.  a  iiw  :<  r  Ntirl  with 
a  ^TA.i:  •  •  iL.'  -  :  .1  •■:  'ii  tin-  |''.;in«-  an«l  >li'l  'iowii  iiniil  n>  en<i  just 
ti  '.uln  -  :;.'  :a"'.t.  ..:;«:;  r;  .:i!  :iiaik  i«-  ii'<ti«l.  Ihe  vertical  rise  needs  to  be 
iin:i--.::«  <:  .'.  ::ii  r.-Ti-i-Ii  ral-le  ianv  Hall  a  ineter-slick  mounted  «»n  a  suitable 
h;.--  ■  ■  ■' i  •>.  ::;  i'.  r  •!>  i  '.■  j''"!'-:  tlnn  tin*!-  I»\  trial  what  weight  in  the 
|M'     -  '■      —.!*'.   ••    :  •.  ".  *:  •   '■:■  *■  •    !'';mi'    \\\:\\  niiif-'rin  -pn'!  .jf'rr  it  is 
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started.  In  a  similar  way  the  weight  in  the  pan  that  will  allow  the  car  to  roll 
down  the  plane  is  determined.  In  each  case  the  average  of  several  determina- 
tions is  taken.  Assuming  that  the  friction  is  constant,  it  can  be  eliminated  by 
taking  one-half  the  sum  of  the  weight  in  the  pan,  together  with  the  weight 
of  the  pan.  This  would  be  the  force  necessary  to  balance  the  car  and  its 
load,  if  there  were  no  friction.  If  the  ratio  of  the  length  of  the  plane  to  its 
height  equals,  within  reasonable  limit  of  error,  the  ratio  of  the  weight  to 
the  effort,  the  pupil  can  say  that  he  has  voritied  the  law  of  the  inclined  plane. 
When  we  first  began  to  perform  the  experiment,  the  cars  gave  consid- 
erable trouble.  Adjustable  cars  that  give  entire  satisfaction  are  now  com* 
mon.  Our  greatest  difficulty  lias  been  in  securing  suitable  planes.  All  that 
we  have  had  any  experience  with  have  twisted  out  of  shape.  We  have  tried 
different  kinds  of  wood,  but  always  with  the  same  result.  Such  has  been 
our  ex|>erience  the  past  three  or  four  years.  Last  fall  strips  of  plate  glass 
were  obtained  and  placed  on  the  planes,  and  now  all  our  difficulties  along 
that  line  have  vanished.  The  delicacy  is  also  very  much  improved,  for  two 
or  three  griuns  cithor  way  from  the  correct  weight  in  the  jwn  arc  enouj^h  to 
make  the  car  depart  from  uniform  motion.  Despite  the  improved  plane,  our 
results  were  not  what  they  should  be.  It  was  suggested  that  perhaps  the 
tables  were  not  level.  A  carpenter's  spirit  level  was  obtained,  the  tables  re- 
adjusted, and  now  everything  works  well.  The  following  data  will  show 
the  effect  of  working  on  an  uneven  table : 

Weight  of  pan   70.5  grams. 

Weight  of  car  and  its  load 1405  grams. 

\'ertical  rise  of  plane  jh-t  75  cm.  of  length 3J.4  cm. 

l*an,  plus  weights,  car  ;^<»ing  up ^»43.3  grams. 

Tan,  plus  weights,  car  j^oing  dt^vn 55^-5  grams. 

One-half  the  sum <o2  grams. 

H     ■     32.1         --'^'■ 

\V  1 40; 

These  ratios  show  a  variation  of  approximately  18  parts  in  j,(xx),  or 
.9  of  Mijt'  jHT  cent.  When  the  level  wa^-  place<l  on  the  taM^.  it  >li<»\\ed  that 
the  vertical  rise  was  itM»  great  by  .3  cm.,  or  32.1  cm.  for  the  correct  vertical 
height:  75  «li\i«led  l»y  3J.1  j^ive>  J.33^>.  a  variation  of  a  little  «i\rr  .1  of  one 
fKT  cent. 

Let  us  in-^peet  the  results  exhihfltd  in  the  tahle  <»ii  llie  followinj^'  I'^iK*-' 
and  see  what  <  on<  hisions  may  be  drawn. 

I  wish  to  call  attention  to  the  fact  that  these  are  not  selected  results,  but 
the  actual  work  of  all  the  pui)ils.  The  ditlereiU  j^rouj»s  re|)re>ent  the  w«)rk 
done  by  different  pupils  on  the  same  piece  of  apparatus.  In  only  «»ne  case 
is  the  variati«)n  greater  than  one  per  rent.     In  this  instance  it  is  ai)parent 
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that  the  pupil  has  made  a  mistake  in  counting  the  weights.  I  found  the 
average  error  of  the  class  to  be  one-third  of  one  per  cent. 

Notice  that  the  weight  in  the  pan  does  not  vary  greatly. 

It  may  be  interesting  to  notice  which  factor  is  the  most  liable  to  error. 
I  think  it  will  be  granted  that  it  lies  between  the  measurement  of  'T*'  and 
**H.'*  Take,  for  instance,  the  results  at  table  No.  6,  in  which  the  vertical  rise 
is  33.3  cm.  in  one  case  and  33.4  cm.  in  another.  Comparing  2.252  with 
2.246,  we  see  there  is  a  difference  of  .006.  Take  the  third  and  fourth  re- 
sults, in  which  "I!"  remains  the  same  and  in  which  **?*'  varies  by  5  grams. 
Here  we  have  a  difference  of  .013.  This  means  that  an  error  of  i  mm.  in 
the  vertical  rise  is  e<iuivalent  to  a  mistake  of  between  two  and  three  grams 
in  the  pan.  All  things  being  considered,  it  is  a  great  deal  easier  to  make  a 
mistake  of  i  mm.  in  measuring  the  vertical  rise  tlian  it  is  to  make  an  equiv- 
alent error  of  two  or  three  grams  in  the  scale-pan. 
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AN  IMPROVED  METHOD  FOR  TIMING  A  PENDULUM. 


IIY  W.   H.   HAWKKS,  ANN  ARBOR,  MICH. 


The  method  of  coincidence  is  uiuiou!)tedly  tlie  most  acceptable  method 
for  the  determination  of  time  of  recurrence  of  like  phases  of  a  body  vibrating 
in  regularly  recurring  periods.  This  method  as  applied  to  the  pendulum 
consists  in  noting  by  some  means  the  instant  the  i>endulum  of  unknown  time 
is  in  coincidence  with  one  of  known  time,  as  the  seconds  pendulum,  and  ob- 
serving the  numl)er  of  vibrations  of  l)Olh  pendulums  before  the  two  are  in 
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the  same  i>hase  again.  The  means  by  which  this  coincidence  has  heretofore 
been  obtained.  esi)ccially  in  the  hands  of  untrained  and  unskilled  i)upils.  has 
in  it  a  source  «)f  error  because  of  ihe  inicertaintv  which  alwavs  exists  where 
an  attempt  is  made  to  locale  accurately  l)y  the  eye  the  exact  i>ositi()n  of  a 
moving  l)ody  at  a  particular  instant  of  time*  even  where  the  error  is  much  re- 
ducetl  by  the  u<e  nt  the  telescope  to  cut  (li>w!i  the  field  of  vi>ioii.  If.  h«)w- 
ever,  the  particular  swini:  '»t  the  i'iikn«»\vu  prnduium  which  is  in  coiiu-iiimoc 
with  the  seconds  p*Miduluni  is  in  <**n\v  \\:\\  distinguished,  the  chni  .iitVu".i!iy 
is  overcome. 

This  is  accomplished  in  the  following  manner: 

The  two  jK-nduhnns.  kn«»\\n  and  luiknuwn.  are  connected  las  sh«')wn  m 
l-*ig  I     I   in    ilv.-    <\u\r    l':t!Ti'i\    «}nn!!    with    ;i    ^■•ntidtT    • -r    lu.ir-xrr    "l"    Ni.nn 

"  ( >«iiie  to  .1  «lik'lit  inai  •  t. r.u  %  in  tl  t*  •  ru-r.ti  ir^:    lie  t   -rt/iiMtal  Miro  api-t-rfrs  (•    hr  .  ••ntit  i  tril  with  Ihp 
pcnduluma  hrl^w.  iti«trA<i  (  l  At.  thr  ;  lilt  1«  (tt  *t  I  ir  :iitai  i.riirnt  to  t!ir  «>u;:'tirt 
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sort.  Each  pendulum  is  provided  with  a  mercury  contact  so  that  the  circuit 
will  only  be  closed  when  tx>th  pendulums  are  in  contact  with  the  mercury  at 
the  same  time,  that  is,  of  course,  the  time  of  the  coincidence.  Then  the  click 
of  the  sounder  is  heard,  and  only  at  that  time. 

'V\u>  inrtlKMJ  easily  shows  the  ditfcrcnco  in  the  time  of  the  swing  of  the 
]KMi(iuhiin  thnaigii  a  small  arc  and  thn.uj^h  one  two  or  three  times  as  large,  so 
that  the  inetlKKl  is  applicahle  to  all  ])arts  of  the  problem. 

This  method  has  been  tried  with  great  success  in  actual  laboratory 
practice.  Might  or  ten  pendulums  may  be  connected  with  one  clock  or  sec- 
onds pendulum,  so  that  a  large  lal>oratory  section  may  be  accommodated  with- 
i»ut  difficulty,  the  pendulum  of  each  set  of  students  being  connected  with  the 
^ecuiifls  ]K'ndulum. 

IJ  —  l>atier\. 

P  ^Seconds  Pendulum. 

P'lzzMxperimental  Pendulimi. 

S  =  Sounder  for  Coincidences. 

S'r:  Sounder  for  Seconds. 

1^  S'  K  P— Shunt  circuit  for  licking  seconds. 


APIV\K.\TrS  l(  )]<  O  )KFFK'IK.\T  (  )F  KXP.VXSIOX  OF  A  SOLID. 

i:^    I.   M.   i*\Kkoii.  >.\i;iN.\\\.  »■:.  .s.,  Micil. 

I  111-  'li  itrnimatu»n  of  the  c»»etVK'iem  of  linear  e.\pansion  of  a  solid  in- 
\««l\e-  t:;r  !Mi  iiNiireiiieiii  i«f  a  tjuantiiv  so  .small  that  it  must  be  determined 
with  ^"!ju  ti-riii  «'t  iniiTiineler  screw  or  else  l>e  magnified  by  a  system  of 
!i\er-  liir^e  tw«»  nuihods  of  measurement  constitute  the  basis  for  the 
tuii  u:<:i»:.ii  !■  rms  .  .f  a|)paralus  in  current  use.  This  apparatus  involves 
' --til  1  !i;is.  liiK  :^  essentially  the  lever  t\j)e.  A  reference  to  Fig.  2,  in  which 
•'■le  I'l.i:  !  '.  li.  .i!.'l  itiitral  part  are  Mininfij,  will  make  clear  its  essential 
iraf.:rr-  \i'.  i^  tin  r-'l  niitler  CMiisiileratioii.  snrr«»r.in!ed  by  the  jacket  KL. 
^t«  am  >  .il:ii:tir'l  at  .\1  and  it  esca|H.'s  at  X.  P  and  K  are  sockets  for  the 
■iitT'  'l^:.  !:■  II  <  1  tin  :}iirin'tniet<.rs  .v  and  /.  A  third  sueket  anil  iherniinneter 
:-  pla^t.!  !:::•:  A  a>  between  .\  and  11.  These  stK'kets  are  not  j)laccd  directly 
•  :i  !•  p  ■  f  :\:v  jacket,  but  at  an  angle  to  the  vertical,  as  indicated  in  the  end 
■•:«■.«  >  .'  '*  l\  >  'lirtt:!)  luhiml  s, vkei  I*'.  1"A'  is  a  piece  •»!*  plate  glass. 
•;:•  !-:r  ::■  i'.  !  '. IiaIi  i^  t"  a^^nre  e\»ii  r-  iiiui*ti<»n  at  1*.  Ill'*  i^  a  microm- 
» rt  r  -.  T' A  w'Tkini:  ihr"t!v:h  ilie  >o!id  j»art  ■'!'  tin-  frame  W.  *  I>  is  a  smal^ 
tilr- <  |»e  pivote«!  at  Mie  i»«»int  *  >  >!•  iliai  it  may  swing  in  a  vtrtiial  plane:  and 
r!Lr:!'\    fastnir-l  at  ri.i:ht  angles  f  •  its  !«»wfr    side    i^    a    Iohj^mu-  (  »\  making 
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contact  with  one  end  of  the  rod.  The  frame  of  the  part  of  the  apparatus 
above  described  is  securely  fastened  to  a  side  wall.  A  distant  scale  com- 
pletes the  api)aratus.  It  is  fastened  to  the  same  wall  in  such  a  way  that 
each  division  is  retained  in  a  horizontal  plane,  with  the  zero  in  the  plane  of 
the  pivot  of  the  telescope,  the  whole  scale  so  arranged  that  its  distance  frxxn 
the  telescope  may  be  varied. 


After  placing  the  rod  with  its  jacket  in  position  and  siphoning  cold 
water  through  to  equalize  the  temperature,  as  is  usual  in  all  forms  of  appar- 
atus for  this  exi)eriment.  the  pupil  is  generally  asked  to  measure  the  initial 
length  of  the  nul.  In  this  fnrm  it  is  unnecessary.  The  micrometer  screw 
EF  serves  a  douMe  ])ur])i)se.  It  is  used  primarily  to  adjust  the  |)o»;iiion  of 
AH  so  that  the  initial  reading  i>  z^ro.  hut  it  also  serves  a  seconti  jnir- 
pose.    When  the  reading  is  zero,  the  axis  of  the  telescope,  and  hence  the  line 


of  sij^lit,  i>  iniri/niital ;  the  f«»ii^m-  «  >.\  i>  vt-riirai  .iii'l  \  is  a  •htiniit-  jxiinl 
irresjHrtivi-  of  ilit-  It-u^tli  «>i  ilu  im.1  AH.  I'lji^  !^ni;ili  tlun  «le]K'ii'lN  fiitin-ly 
Upon  the  exact  iH»>iti«'n  nf  M,  whii-ji  i>  in  turn  tietermined  hy  the  microm- 
eter >orr\\  I*!!',  ami  tln>  ina\  In-.  aii«l  in  iliis  a]»|>ara:n'»  in.  ^«»  a'liusUil  that 
its  readiiifj.  on  tlu-  >rale  (ill.  i>  tlie  tiiu-  Knj^^th  '•I  tlu-  pmI. 

Referring  now  t«>  I'ij^.  3.  let  A  IS  re])rrsent    the   original    len;;lh    nf    ihe 
rod.  Al'  the  exi»an>i'in  per  single  tlcgne  rise  «)f  temperature.  <  )  the  tuni- 
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ing  point  and  XY  the  distant  scale.  Then  XOY  is  the  angle  through 
which  the  telescope  is  turned  for  the  first  degree  rise  of  temperature.  Let 
AB  =  III.  Al'  —  .r,  OA  =  r.  0\  =  /.  It  is  evident  that  the  triangles  XOY 
and  r<)A  arc  similar.  Hence  XY  is  proportional  to  the  expansion  .r.  But 
as  wi  is  a  c<.»nstant  for  each  rod.  XY  is  also  i)ro]X)rtional  to  -,  which,  by 
definition,  is  the  coefficient  of  expansion,  the  constant  of  the  ratio  depend- 
ing' on  the  lenj^th  /.  \\\  varyinjj  /  then,  we  can  make  our  apparatus  directly 
read  any  number  of  times  the  coefficient  of  expansion  rather  than  the  ex- 
pansion itself.  If,  for  example,  we  wish  to  read  one  hundred  thousand 
times  the  ontfficient  of  exi>ansi(>n.  then  XY  must  he  ••»"oo'   and  from  the 

triangles  al»«»ve  we  have    '   =       'm  "   .     Miiliiplyinj^  each  member  by  -'  the 

unkmiwii  r  is  eliminatetl  and  wi*  have  /—  '""v."."''.  Hut  r  is  a  constant  value 
once  meaMireil  alwav>  measured,  and  m  is  determined  bv  the  micrometer 
screw  :  /  i^  ilien  easily  found,  the  scale  XY  is  adjusted  by  means  of  a  wall 
scale,  and  now  our  api)aratus  reads  directly  one  hundred  thousand  times 
the  C(X*fficient  uf  expansion.  All  that  is  then  necessary  is  to  divide  the  total 
reading  by  une  hundred  thousand  times  the  number  of  degrees  rise  of  tem- 
perature, and  we  have  the  cix'fficient  of  expansion  of  the  rod. 


A  MODIFICATION  OV  TIIR  (,UAVi:SAXDE  APPARATUS. 


BY  N.  U.  SlAlA.N,  BAIILE  CREEK,  MICH. 


I  think  we  will  all  agree  that  the  principle  of  composition  and  resolution 
of  forces  is  •»!  ^ucb  imivrtance  that  any  <levice  which  will  bring  the  idem 
clearlv  ami  accuratelv  l)ef«»re  the  student,  is  a  welcome  addition  to  our  list 
of  ap}>aratus. 

In  |»ri -riiMiij^'  ih:^  j»:tce  tn  the  CMHUTriice  1  lay  no  particular  claim  to 
origiiiai'.i>  I  In-  i'iia  i**  i-Uniiral  with  that  ••!  ilu*  ( Iravesande  a]>])aratus.  as 
described  :ii  I  )e'-vhaners  Natural  rhilos<>hpy,  and  the  modifications  are  only 
such  a-*  -^eriin-  ra>e  in  rradinj;  the  results  ami  a  wider  range  to  the  use  of 
the  ajU'aratus 

rin  .ij'p:ir;ir';s  .  i  ;^.  \  ■  r"ii^i*.t'»  •►f  l«'tir  w  irf*.  i"inteil  t«i  l«»rm  the  par- 
a;!fl.  ;;r:iri  :  .  '.  ami  a  tilth  wire  i/r  f«»nninL:  tin-  »Iiav;'H)al.  At  the  corners 
h  an«!  .•  a:*  av.i-  *i''l  *  r!-.  i  xlen«hnL:  'iv-.r  tin-  piillr)-  ■•  anil  v.  Ilie  pulleys 
arr  at:. I  '  *  '*•  '  !"v)  -  !'  am!  '  K  \\hw\\  .irt-  ii«iiii«'l  ii»  the  traim-  I'lii*!  is 
irnivir!.;*.:.  !•  r  -.vith  the  addirinn  of  «litTerent  weights  in  liu-  scale  pan  R  and 
tie  or.-^' '.iient  risini;  i.r  falling  of  the  i)arallelMt;ram  to  the  new  position  of 
e«;u:l:>«r:i:Tr.  tl;e  pulleys  will  adjust  ihemsehes  sr«  tliat  the  tension  due  to  the 
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weights  m  and  n  will  always  be  in  the  straight  line  of  the  sides  ab  and  ad.  To 
the  diagonal  ae  is  attached  a  scale  inado.  in  this  case,  of  a  thin  strip  of  sheet 
rinc  so  that  the  length  of  the  diagonal  is  read  <liRvtly  in  cm.  R  is  a  protractor 
(also  made  of  zinc  and  sohlcred  tn  the  side  ah)  for  reading  the  angle  fonned 
by  the  adjacent  sides  ah  and  aiL     The  side  ah  is  20  ctn.  liuig  and  ail  is  10  cm. 

The  experiment  may  be  given  as  follows :  The  apparatus  is  adjusted  so 
that  scale  pans  and  parallelog^rams  are  in  equilibrium.  A  weight  of  200  grams 
is  placed  in  the  pan  m  and  100  g.  in  n.     These  are  constant.     A  weight  of 


200  g.  is  placed  in  h\  ah  and  aii  are  measured  and  the  ratio  of  these  quanti- 
ties is  compared  with  that  of  the  weights.  Then  ac  and  the  angle  bad  are 
read  off.  Then  take  a  series  of  readings  with  ditlerent  weights  in  E  and 
make  a  record  of  the  same.  Then  place  weights  in  R  until  the  angle  bad 
is  one  of  70**,  then  80",  90**,  100'',  no',  recordhig  each  time  the  angle,  the 
weight  in  \\  and  the  length  of  ac.  With  the  f<»nnula  K*  =  P-  -f-  Q'  -  2PQ, 
cos  o.  compute  K  and  find  the  difference  between  the  computed  K  and  K  as 
observed  ou  ae. 

The  following  results  are  obtained  by  students : 
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THE  CONSTANT  \OLLME  AIR  THERMOMETER. 


r.Y   A.  I).    WILKINSON,  DETROIT,   MICH. 


I  claim  nothing  new  in  what  I  have  to  present.  It  is  merely  a  method 
that  I  liave  made  use  of  in  the  lal>oratorv  to  show  the  constant  relation  be- 
tween  the  temperature  of  a  gas  and  its  pressure.  The  apparatus  (Fig.  5) 
consists  of  a  glass  tiask  containing  dry  air,  made  dry  by  a  little  sulphuric  add 
placed  in  tin*  tlask.  This  is  inclosed  in  a  tin  can  filled  so  as  to  cover  the 
flask.    Leading  nut  of  the  tiask  is  a  ^^^lass  tube  bent  twice  at  right  angles. 


N    f 

1 


which  i>  cuniii-ctcd  to  another  j^Iass  tube  having  a  rubber  tube  and  a  pinch 
cock  at  the  lN»ttoni.  These  tubes  can  !)e  placed  in  front  of  a  mirror  scale. 
.Mercury  i>  i>iaced  in  the  ionj^er  arm  ;  when  the  mercury  is  at  the  same  height 
in  In  ih  ari!i^.  tin-  aT.  nt  o»nrsr.  is  uniler  llie  pressure  indicaletl  by  the  Ijar- 
♦  imeter:  its  tem|>crature  is  that  nf  the  water. 

To  obtain  other  readings  hiat  is  apphcd  to  tlie  can  and  enough  mercury 
is  |M>ured  into  the  linger  tul»e  to  iirin^  the  mercury  in  the  short  arm  to  its 
original  i>«*>iti<<ii.  wiicii  the  Vfihutie  of  the  inclosed  air  is  the  same  as  the  orig- 
inal v«»hinit  rile  difference  in  the  heights  nf  the  mercury  in  the  arms  meat- 
ures  lilt  ;iuri.i-i  "i  j»rr-*«iirr  I'lu  ^f  rr>u]tN  art-  talnilatrd  as  pressure  and 
abstilute  tempi-rai^jre.  The  irniperaiure  is  then  divided  by  the  pressure  to 
show  thf  li  ii-^Taiit  rr'.ati"  Ti.  i.  r..  ilu-  lrini>erature  measured  on  the  absolute 
si'ale  \:i!U'»    lir'Ltly  a>  the  pressure. 
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COEFFICIENT   OF    EXPANSION    OF   A   GAS    AT    CONSTANT 

PRESSURE. 


BY  N.  H.   WILLIAMS,  DETROIT,  MICH. 


Among  the  physical  constants  that  have  been  made  the  subjects  of  lab- 
oratory experiments,  none  is  more  important  than  the  coefficient  of  expan- 
sion of  a  gas.  Its  relation  to  the  absolute  zero  and  its  immediate  application 
in  the  volumetric  work  of  the  laboratory  make  it  of  peculiar  interest  and 
importance  to  both  the  physicist  and  the  chemist.  Elaborate  experiments 
have  made  known  to  us  the  value  of  this  constant  with  considerable  accur- 
acy, but  a  simple  apparatus  that  will  give  reasonably  accurate  results  in  the 
hands  of  students  has  not  till  the  present  time  been  devised.  Experiments 
for  finding  the  pressure  coefficient  at  constant  volume,  however,  have  been 
successful. 

Nearly  a  dozen  different  pieces  of  apparatus  have  Iweii  used  by  the  autlior 
of  this  articic,  but  with  little  success.  Mercurv  as  a  valve  lo  enclose  the  air  is 
unsatisfactory.  The  gas,  if  in  contact  with  water,  exj^ands  very  irregularly, 
and  ••ven  if  corrections  are  made  for  aqueous  tension,  no  concordant  results 
are  obtained.  Methods  involving  only  measurements  by  weij^hing  have  been 
tried :  in  these  cases  glycerine  l>eing  used  in  contact  with  the  gas.  but  still 
the  presence  of  water  vapor  introduced  a  large  error.  Some  active  drying 
agent  as  a  valve  to  enclose  the  air  is  indispensible,  and  sul]>lniric  acid  seems 
to  l»e  the  only  li(]uid  available.  Its  va]H>r  tension  is  insignificant.  Its  density 
is  niucli  less  than  that  uf  mercury,  and  hence  the  pres>ure  can  be  more  ac- 
curately adjusted.  One  method  in  which  snl]»huric  acid  was  n^ed  is  oi  in- 
terest because  it  shows  how  imj)nrtant  it  is  to  exchide  every  trace  of  moist- 
ure. A  long  I'  lube  an  eighth  of  an  inch  in  diameter  was  employed.  A  little 
sulphuric  acid  was  put  into  it  to  separate  the  air  in  the  two  sides.  Inl»>  one 
arm  then-  was  fitti*l  a  p:<lnn  of  ])arat^in«'d  wrMid.  A  littlf  mennrv  .ivtr  tlu* 
piston  made  it  perfectly  air  tight.  .\s  thr  gas  e.xpandecl  or  otntracted  with 
changes  of  trmiuTature.  tlu-  j)isi«ni  wa>  nu'ved  so  as  to  keej)  tlu-  surfaces  of 
the  acid  in  the  two  arms  at  the  same  l<'vel,  Thf  mea>nr«.tncnt>  wrrc  made 
by  putting  the  tube  into  a  <lefp  jar  nt  liot  water  and  ol)scTving  the  trmpera- 
turr  ■•!  Ml''  uiJtcT  aii'i  tlif  p'.>iti'«ii  ■•!  tlu-  j^iNti.n  aiTtT  iIm-  a  :••:.••••.  •!»  f  ,r 
pressure  had  hevn  made.  The  aj»]>:iratii>  was  tlu-n  juii  int«i  o*\'\  watrr  an^l 
the  pislMii  pushed  d"Wti  a>  the  Lia^  ci'ntraitetl.  The  iitnperatiiTv-  wa^  ai^ain 
obst-rvrd  and  the  KiiL;th  i-f  tlu-  air  rohimn  mra^iirtd.  Thesr  da\i  are  suf- 
ficient f»'r  valcnlating  the  etnlTuu'iu  --i"  t\jianNi..n.  Tlu-  results  "Ktainiil  in 
thi*i  wa>  wert"  i:«M)<l.  but  if  the  apjiarattis  i-  jmt  into  ri»M  watir  t'lrst.  it  will 
!>o  co4»lrd  below  the  dew  iv)int.  and  travH-s  of  miu<tnre  will  be  dt-posited  in- 
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side  the  tube  above  the  piston.  As  the  piston  is  afterward  raised  in  the  sec^ 
ond  part  of  the  operation,  sufficient  moisture  will  slip  by  it  to  cause  an  error 
of  ten  per  cent,  in  the  result. 

This  difficulty  is  eliminated  by  the  apparatus  described  below.  A  glass 
tube  a  little  over  a  meter  long  is  bent  into  the  form  shown  in  figure  6.  The 
.slinriiT  ann  is  rl^M-d  liy  a  sht^rt  glass  nnl  fused  inl<»  the  end  of  the  tul>e. 
Some  sulpiniric  acid  is  put  in  and  another  tube  of  smaller  size  is  put  into  the 
open  end  aii<l  pushed  down  into  the  acid.  The  displacement  of  the  acid  by 
this  tube  as  it  is  pushed  dc)wnward  raises  the  surface.  This  method  per- 
mits an  adjustment  of  the  level  through  about  eight  inches,  thus  it  is  always 
possible  to  bring  the  surfaces  of  the  liquid  in  the  two  arms  to  the  same  level 
and  produce  atnu)si)heric  pressure  upon  the  enclosed  gas.  A  metal  band  CC 
is  arranged  to  slide  u\)im  the  tubes.  It  is  fastened  to  a  wire,  R,  so  that  it 
may  Ik.*  adjusted  to  mark  the  liquid  surface.  The  apparatus  is  put  into  cold 
water  in  a  deep  cylinder  uf  glass  and  the  level  of  the  liquid  in  the  long  arm 
is  adjuste<l  to  that  in  the  short  arm  by  moving  the  inner  tul)e  T  up  or  down. 
The  metal  tiand  is  then  brought  to  this  level  and  the  temperature  of  the 
water  noted.  Next  the  ap|)aratus  is  placed  before  the  mirrored  scale  of  a 
Jolly  l>alance  and  the  length  of  the  air  column  accurately  measured.  The 
o|x;ration  is  then  rej)eated  with  water  at  a  temperature  thirty  or  forty  de- 
grees higher. 

If  \  ,  and  V  repre>ent  the  two  volumes  and  /,  and  (>  the  corresponding 
temperatures,  we  shall  have  the  two  equations  V,^V„(i+a/,)  and  V;:  ^V„ 
•  i-^fl/,),  in  which  Wis  the  volume  of  the  gas  at  zero  degrees  C.  and  'V 
the  o>et}irunt  •-!  e\p:m'-i«»ii  I--liniiiialing  \„  between  these  tw«»  ec|uations 
and  «'lvinj;  i^r  "  /  '"  \\r  have  , 

Ihe  f«»ll<\\inj^  results  will  give  an  i«lea  of  what  may  be  expected  of  the 

/'c-ft       apparatus.     N't-ne  ••{  them  >liow  more  than  one  jkt  cent,  of  error.    .00002  is 

addetl  tn  each  re>uli  a^  i«»U!id  by  the  t*irmula  to  correct  for  the  expansion 

of  the  k'las>  :  .4»L»^^(rf».    u<>3''5.    (x^^^^,  .4M»v»J^.  ax)^^).  .00363.  .00364,  .00366, 

.003' »8.  .(wj^'rf).  .003' i'l. 

Till-  i«'!l« -Willi:  rr-uli>  are  «'l)iainetl  bv  one  of  the  lal>oratorv  sections. 
The  erPT  m  tw««  ra-**-^  >  ijreater  than  "lie  i)er  cent.    .<X)363.  .003^/).  .00371, 


a  modification  of  hares  method  for  densities  of 

ijoi;h)S. 


i:V    l)K   R»KKi:SK    Kt.SS.    VI'sM.a  NTI .    MUM. 


i-'lij.  7  rq)ri>cnts  an  api>ar:mi>  fur  (icicnnininj^  the  specific  j^ravii\  of 
liquids  hy  the  Harc*s  method.  It  consists  of  a  piece  of  board  H  about  lOO  cm. 
long  by  15  cm.  \vi<lo,  rigidly  fastened  to  a  base  K  about  6  cm.  wide,  which,  by 
bcinfj  clamf)ed  tn  a  table.  sup]M)rts  the  piece  in  a  vertical  jH)sition.  i.  J.  3.  4.  5 
are  test  tubes  2  cm.  in  diameter  by  10  cm.  long,  which  contain  the  liquids  to 
be  tested ;  3  contains  water  with  which  the  other  liquids  are  to  be  comfiared. 
R  is  a  meter-stick  for  measuring  the  heights  of  the  liquids  in  the  various 
tubes  bv  means  of  a  carpenter's  trv-square. 
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A  is  a  b<jlile  with  the  l>uttom  cut  otY  and  filled  with  a  rubber  slopi)cr 
perforated  lu  receive  the  tubes  a,  /».  c,  d.  c.  The  top  is  closed  with  thr  rnb- 
l)er  stopper  S,  perforated  t«>  receive  the  tube  .v.  tn  which  i>  attache<l  the  rub- 
ber bulb  r».  by  means  of  which  a  part  i»f  the  air  in  A  is  removed,  thus  caus- 
ing the  liquids  to  ri>e  in  the  tubes.  The  |»inch-c«>ck  O  ])revent>  the  return 
of  the  air. 

The  atlvaiitages  »»f  this  apparain>  «»ver  that  of  two  tubes  c»«murte«l  by 
a  "Y"  tultf  arr  ^i  vrral.  Tlit-  thin  j;la>>  te>t  tubes  f>ertnit  nf  ni'»rr  accurate 
reatlinv:  "f  the  Niiriacis  ..f  ijir  li»|uiils  Ihc  same  licpiids  are  always  in  the 
same  ttibes.  .Several  li(juids  may  In-  i««mpared  at  the  same  time  with  great 
accuracy,  as  the  tongue  nf  the  try  sipian-  will  come  in  contact  with  the  tubes. 
thu«i  avtMtling  the  ern-r  "f  i»araila\  aii-l  always  bring  at  right  angles  in  Th»* 
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tubes.  The  hand-pressure  on  the  bulb  B  is  a  much  more  agreeable  way»  to 
say  the  least,  than  the  mouth  for  removing  the  air  from  the  tubes.  The 
piece  is  cheap,  easily  made  and  always  ready. 


A  MODIFIED  AMPfiRE  APPARATUS. 


BY  H.   N.  CHUTE,  ANN  ARBOR,  MICU. 


Supported  on  a  stout  steel  wire,  within  a  vertical  rectangular  helix  of 
wire,  is  a  series  of  three  electrically  indcfKMident  rectangular  helices  rigidly 
fa>tene(l  so  as  to  turn  together  f  Ki^.  S )  with  their  naked  ends  dipping;  into  a 
circular  irmij^h  of  mercury  divided  into  two  op])osite  sectors  of  al)out  60' 
arc  electrically  cnuected  t«»  thr  hiudinj^  ]ni>i>  im  the  base.     I»y  means  f»l  a 
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>!hIhi^  I  ■  iiiiiiKTai' r  tl.r  'iirtvi:-  n  .-i  tin-  rnrnni  in  tlioe  rn«ival>le  iielices  can 
l-r  rr\fr^i'i.  an«i  )•>  nn-an-  i.i  ;i  -Aiirh  liu-  N:ai:, .nary  reclanj^ailar  lielix  can  be 
I 'lair.!  ill  «  r  -  lit  I  viiru:!  at  ;»:ra^nrr.  I'lit-  rrvulx  inj^  helices  cinisist,  each, 
.  :'  !i  I!  !::::>  •'!  \".  J4  «.  ']';»tr  win.  an<l  arc  lari  fully  balanced  on  the  sup- 
j'-Ttini:  ;•■  ::i!  \\  Inn  i«i-pir!\  aiTan;^rd  1  n!>  i\\«»  i»i  ilum  can  be  in  circuit 
.;•  ;'.:'.\  :■'  *:•■  ■  \  !■•.::••  :■:  >  I  t  '::r  •  r  !»•»«  .i':i;u  :«  -  will  |)rf!::ti-  '*• -ntiinMUS 
r  -rat:'  n  I  ':.^-  itxaj-  Ti.'il  lMi:.\  :ti  the  rartli'*  t'lcM  willi  tlic  >tationarv  helix 
•  Mt  ■  1  ,  .:  :  :  \  raj):-!  r-'iaii'  n  >  -run  -I  l'\  iiMMinij  tin-  jm.K-  nf  a  l»ar  mag* 
i.r!  :••  .ir  :!.  W  ;t:i  tbr  -'.iti'iiary  helix  :n  *:riMui  the  aliiavti«'U  Mr  repulsion 
:'  I  ,:'a:!r!  ctirrfii!-*.  av\-'»rdinj;  i«i  the  ilirivti'»n  i:ivfn  llu-  v'urri-ni  throup:h  the 
r-    \a'»:r  hrbce>.  oau>e>  it  ti>  relate  vt-ry  rajiitilx. 
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PAPERS 

EDITED    BY    THE    CHAIRMEN     OF    THE    VARIOUS    SECTIONS 


GENERAL  MEETING 


Preparation  for  Life,  and  Preparation  for  Colloge. 


PKOPBSSOR  GKORGK  RKBBC,   UNIVKRSITY  OP  MICHIGAN 


One  question  usually  involves  many  questions.  When  we  ask,  Does 
the  same  education  prepare  best  both  for  college  and  for  life,'*  our  whole 
answer  is  contained  in  what  we  understand  by  "preparation  for  life,"  and 
by  "preparation  for  college."  To  these  latter  questions,  therefore,  we 
must  address  ourselves. 

I  shall  say  my  worst  first.  It  is  my  opinion  that  the  best  prepar- 
ation alike  for  college  and  for  life  is  culture.  I  hurry  to  add,  however, 
that  though  I  mean  what  I  say,  the  extravagance  is  rather  in  the  term  than 
in  the  thing  really  intended.     Permit  me  to  enlarge. 

To  begin  with,  by  culture  I  do  not  mean  simply  the  fragile  fruits  of  a  course 
of  so-called  select  and  high-toned  studies.  Culture  embraces  the  whole  sub- 
stantial business  of  self-realization — self -fulfillment  on  every  side,  spiritual 
and  physical, — and  this  not  merely  in  a  private,  individual  way,  but  of  the 
man  as  a  .social  being.  It  is  true  that  the  practical  educator,  while  labor- 
ing with  his  whole  strength  to  instill  in  the  youth  the  love  of  his  social  self 
and  to  call  forth  the  richest  growth  possible  of  that  self,  yet  will  always 
endeavor  not  to  run  counter  to  nature  in  the  man.  He  will  have  regard  to 
his  primitive  spontaneous  ego,  itsciuality,  interests,  and  aptitudes,  and  will 
so  try  to  direct  him  as  to  utilize  for  his  social  being  and  not  merely  thwart, 
the  natural  man  in  him.  A  too  steady  crucifixion  of  the  flesh  never  leadh 
to  the  highest  human  product,  and  in  the  average  case  is  more  than  likely 
merely  to  fag  and  kill  the  life  and  spirit  out  of  a  man.     The  watchword  ot 
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modern  pedagogy  is,  find  an  outlet  for  nature.  And  yet,  when  the  situa- 
tion arises  wherein  conflict  between  the  private  and  universal  self  is  ines- 
capable, the  private  must  be  taught  to  yield.  The  man  must  be  trained  to 
the  habit  and  strength  to  compel  it  to  yield ;  he  should  be  moulded  to  feel 
the  joy  of  another  and  higher  fulfillment  of  self  in  the  very  defeat  of  self. 
Self -sacrifice,  duty,  hardship,  routine  are  realities  in  life;  they  are  with  us 
not  only  in  certain  grand  crises  of  existence,  but  in  a  thousand  and  one 
trifles  every  day  and  almost  every  hour.  I  do  not,  under  common  sense, 
see  of  what  else  the  moral  conflict  and  hard  moral  lift  consist.  And  yet, 
from  the  way  in  which  so  much  of  our  nineteenth  century  pedagogy  has 
interpreted  the  gospel  of  the  **  Return  to  Nature" — of  freedom,  spontaneity, 
and  interest  in  education  —  these  would  seem  to  be  things  to  be  obviated. 
While  as  ready  as  any  man  to  be  dubbed  an  apostle  of  culture,  I  part  com- 
pany from  the  mere  preachers  of  the  pleasant.  I  believe  education  in  large 
part  to  be  throitt^h  and  even  for  self-sacrifice,  hardship,  obedience,  discipline, 
mechanism,  routine. 

The  just -named  conditions  of  unfreedom,  we  might  observe,  come  into 
the  schoolroom  in  two  ways.  In  part  they  are  incidental  to  the  carrying 
out  of  the  educational  program.  More  or  less  of  mechanical  division  into 
grades  and  classes,  courses  of  study,  abstractly  separate  subjects,  arbitrary 
times  and  seasons,  more  or  less  changing  of  teachers  and  fellow-pupils  and 
schools,  more  or  less  in  the  way  of  interruptions  and  the  thousand  and  one 
things  we  call  accidents,  there  must  always  remain  with  us.  In  fact,  the 
residue  of  it  all  will  always  be  sufficient  fully  to  justify  the  continuance  of 
earnest  efforts  to  overcome  it.  So  far  as  it  cannot  f)e  absolutely  eliminated, 
the  intelligent  teacher  will  endeavor,  to  the  extent  that  he  can,  to  reconcile 
it  with  his  purposes — he  will  transform  his  hindrances  into  opportunities, 
and  make  of  precision,  regularity,  clear-cut  distinction,  change,  intermis- 
sion, etc..  downright  stimulants  of  interest  and  enthusiasm.  For  the  rest, 
if  some  of  those  freedom -marring  elements  still  remain  over,  the  wise 
teacher  will  not  fje  too  distressed.  He  will  not  become  a  mediaeval  wor- 
shipper of  hardness;  he  will  not  countenance  it  needlessly,  much  less  feel 
obliged  to  go  far  out  of  his  way  to  find  it ;  but  seeing  it  inevitably  in  his 
path,  will  he  not  recognize  that  it  is  the  ver>'  stuff  of  which  a  great  part  of 
real  life  is  made?  Real  affairs  do  not  wait  upon  our  moods  and  pleasure: 
those  of  us  who  tr>'  to  go  on  the  x'Sthetic  expectation  that  they  will,  know 
how  little  we  do  do.     The  dead  lift  is  a  living  fact. 

In  part  the  factors  of  mechanics,  routine,  and  pain  come  into  the 
school  because  they  are  innately  involved  in  education  itself.  You  can't 
completely  get  rid  of  preliminar>'  and  instrumental  studies,  which  are  mere 
cold  means  to  an  end  other  than  themselves.  The  boy  who  will  not  learn 
grammar,  cannot  know  I^tin.  Of  course,  here  again  the  educator  must  labor 
on  to  get  rid  of  the  old-time  love  of  the  dry  and  disagreeable.  He  may 
count  upon  it.  that  srruyus  learning,  like  serious  practical  living  and  social 
adjustment,  involves  enough  of  the  hard  and  unpleasant  and  remote  without 
our  making  very  special  search  after  it.  He  will  therefore  strive,  as  far  as 
in  good  sense  he  dare,  outright  to  get  rid  of  it;  or  where  he  cannot  directly 
do  this,  he  will  try  to  transform  it,  by  awakening  an  interest  in  it  for  itself 
through  finding  for  it  a  meaning  in  the  student's  life  in  general;  or,  further 
still,  he  may  frankly  concede  that  a  given  study  is  only  a  means,  but  will 
try  to  help  his  pupil  vividly  appreciate  that  it  is  and  how  it  is  a  means, 
and  as  such  vital,  or — last  resource  of  all  —  he  may  to  some  extent  legiti- 
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mately  attempt  even  to  arouse  an  adventitious  interest  for  it.  But  beyond 
this,  he  will  remember  that  he  has  to  do  here  only  with  an  illustration  of  a 
phase  of  the  real  nature  of  things  themselves,  a  phase  which,  if  he  is  to 
train  for  the  actual  conditions  and  activities  of  the  world  and  not  for  a  mere 
kindergarten  paradise  of  pleasant  illusion,  cannot  be  blinked  and  senti- 
mentally dodged,  but  needs  to  be  reckoned  with  as  a  positive  and  radical 
factor  in  effective  education  itself. 

Evidently,  we  intend  that  cultute  shall  include  rigor  and  regard  for 
the  actual  serious  requirements  of  existence.  But  does  not  preparation  for 
life  involve  something  more  than  these  generalities,  however  excellent  they 
may  be?  What  shall  we  say  once  more  to  the  never -silenced  grumble  of 
the  materialistic  public  that  the  youth,  whether  in  the  secondary  or  any 
other  school,  ought  to  be  learning  to  make  a  living  and  to  do  actual  ordi- 
nar>'  things?  Have  we  not  here  a  demand  fatally  hostile  to  the  liberal  sort 
of  training  we  have  just  been  describing,  and  may  not  our  liberal  culture 
itself  in  a  way  be  inimical  to  the  prosaic  practicality'  that  fits  a  man  for  the 
world?  Though  this  anxiety  about  a  living  should  command  the  respect 
due  it  as  born  of  the  immemorial  grim  experience  of  the  people,  nevertheless 
our  answer  too  must  continue  to  be  the  old  immemorial  one,  **  Man  shall  not 
live  by  bread  alone. ' '  Especially  in  these  days  of  the  weakened  authority 
of  the  Church  must  our  schools  be  the  shrines  of  idealism :  it  will  be  a 
dreary  day  for  our  civilization  when  we  accept  the  motto  that  the  whole 
end  of  life  is  to  get  a  livelihood  for  ourselves  and  ours.  China  even  has 
not  unqualifiedly  assented  to  that  maxim.  Moreover,  it  is  not  simply  an 
ideal,  but  the  unadorned  truth  that  the  man  is  more  than  the  carpenter  and 
the  man's  relations  more  than  the  carpenter's;  so  that  the  schoolmasters 
and  mistresses  who  almost  everywhere,  at  least  in  this  land,  have  been 
struggling  to  keep  our  popular  schools  from  sinking  into  mere  institutes 
for  the  three  R's  and  bookkeeping,  have  been  waging  a  fight  not  only  for 
idealism  but  for  fact.  And  yet  is  there  not  some  justice  in  the  brusque 
retort  of  the  people's  elders,  that  for  all  that  the  man  must  live?  Bread  is 
the  sta£f  of  life ;  and  since  it  is  the  doom  of  the  mass  of  men  to  earn  their 
bread,  why  not  provide  for  their  education  in  the  bread-studies  before  giv- 
ing room  to  the  studies  that  furnish  only  the  desserts  to  life's  banquet?  Of 
course,  our  answer  is,  that  the  most  effective  way  of  earning  your  bread  is 
to  equip  yourself  to  earn  much  more  than  your  mere  bread.  An  awakened 
mind,  a  disciplined  will,  ready  sensibilities,  and  a  trained  eye  and  hand  are 
indefinitely  more  to  a  boy  or  girl  than  any  amount  of  mere  knowledge  of 
technical  bookkeeping  or  blacksmithing,  or  cooking  and  sewing.  Still,  is 
this  the  sum  of  the  whole  matter?  Is  it  the  fact  that  simple  intelligence  in 
general  necessarily  makes  the  good  bookkeeper,  or  that  ability  to  throw 
the  ball  or  put  the  shot  trains  the  blacksmith's  arm,  or  skill  in  picking  out 
the  shades  on  colored  cards  develops  the  milliner's  peculiar  taste?  Quite 
obviously  not.  Accordingly,  if  the  end  of  all  education  is  wholeness  of 
life,  and  the  foundation  of  life  is  a  living,  why  should  not  our  schools,  on 
behalf  of  the  vast  majority  to  whom  the  living  can  come  only  through 
their  own  making  of  it,  provide  the  specific  training  that  alone  will  make 
the  making  of  the  living  possible?  To  be  sure,  it  is  a  millennial  notion  to 
expect  the  schools  to  be  able  to  give  minute  instruction  in  all  the  arts  and 
trades;  however,  callings,  as  Professor  Dewey  has  lately  been  so  well 
pointing  out,  fall  into  typical  groups.  Why  not,  therefore,  do  at  any  rate 
as  much  as  we  can,  by  bunching  our  pupils  together  under  one  or  the  other 
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of  these  vocation -ipiou|>s,  according  to  their  aptitudes  and  carefully 
observed  tendencies,  and  instructing  each  as  far  on  as  possible  along  his 
proper  line?  The  objection  that  of  course  recurs  is  the  same  one, —  that  in 
spite  of  all,  the  man  is  more  than  his  trade,  that  there  is  a  wider  knowledge 
and  a  wider  human  nature,  and  there  are  wider  human  relationships  than 
those  of  mere  craft  and  business,  and  that  these  must  not  be  subordinated 
to  any  mere  scheme  of  giving  the  man  a  trade :  in  the  competition  of  studies 
in  the  common  school,  the  so-called  practical  must  yield  to  the  more 
broadly  human.  I  agree  completely  with  this  contention,  and  so  far  enroll 
myself  with  the  idealists  and  professors  against  what  is  usually  supposed  to 
be  the  position  of  the  hard-headed  practical  men  and  business-men.  In- 
deed, it  asks  no  profounder  reason  to  bring  one  to  agree  here,  than  to  point 
out  that  any  defect  of  mere  detail  of  technical  knowledge  is  more  easily 
made  up  out  in  the  ordinary  world,  than  is  a  deficiency  of  that  inward 
education  that  makes  for  largeness  of  outlook  and  being.  Does  this  alter- 
native, though,  of  choosing  between  the  mercenary  and  the  culture -studies 
press  so  bard  as  we  are  commonly  disposed  to  think  it  does?  I  cannot 
help  feeling  but  that,  with  the  best  intentions,  our  teachers  —  more  espe- 
cially in  the  high  schools — have  been  quite  wrong-headed  in  this  connec- 
tion. On  the  one  hand,  perceiving  instinctively  the  soul-killing  drift  of 
the  gospel  of  naked  utility,  they  have  been  impelled  into  a  blind,  wholesale 
reaction:  while  on  the  other  hand,  like  all  the  rest  of  us,  they  have  been 
traditionally  given  to  separating  the  world  of  studies,  as  Professor  Dewey 
puts  it,  into  two  regions,  —  the  high-toned  and  the  vulgar;  and  the  distinc- 
tion has  largely  been  based  on  whether  or  not  the  particular  study  had 
anything  to  do  with  ordinary  life  and  a£fairs.  Remoteness  and  aloofness 
have  been  supposed  somehow  to  confer  aristocracy  upon  studies  as  upon 
men.  Now  I  am  not  ready  to  assert  that  all  subjects  are  indifferently  of 
equal  culture -vrlue;  but  I  do  hold  that  the  differences  have  been  greatly 
exaggerated.  What  is  there  about  bookkeeping  and  banking  or  the  use 
of  machinist's  tools  that  should  make  it  impossible  to  make  them  play  into 
general  intellectual  interest,  general  purpose,  and  even  generaJ  human 
sentiment?  I^t  us.  l>esides,  remember  that  man  —  and  especially  the 
child-man — is  an  imitative  creature,  and  one  living  much  in  expectation, 
and  that  what  he  sees  to  imitate  and  what  he  expects  to  be  and  do,  deeply 
stirs  his  interest  —  that  motive  power  without  whose  eager  response  ever>' 
endeavor  to  bring  a  man  to  selfhood  is  vain.  But  now  what  he  .sees  about 
him  to  imitate,  and  what  by  the  overpowering  preponderance  of  obvious 
example  he  expects  himself  to  he  at,  is  precisely  the  common  useful  crafts 
and  occupations.  Our  small  boy.  unless  he  is  a  hopeless  little  prig,  does 
not  play  or  lix^k  forward  to  being  missionary  or  silver-tongued  orator,  but 
fireman  and  fanner.  Everybody  knows  too  the  general  success  manual 
training  has  haii  in  the  schools  with  the  children.  The  commonplace, 
practical  subjects,  it  would  apiK^ar.  have  even  a  certain  advantage  in  the 
purely  cultural  aspect.  I  am  not  sure  also  hut  that  the  thought  that  the 
subjects  are  to  help  him  earn  a  living  will  not  have  a  certain  leverage  of 
arousini:  an  interest  in  the  student  —  an  interest  capable  of  being  measura- 
bly exploited  in  a  general  cultural  sense.  Clearly,  then.  I  can  .see  no 
rea.son  for  not  yielding  to  the  practical  fathers  and  mothers  a  large  degree 
of  what  they  want.  —  the  introduction  of  materially  useful  branches  to  a 
prominent  place  in  the  curriculum  of  all  our  preparator>'  schools  higher  or 
lower. 
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Only  here  come  in  the  colleges  with  their  demand.  It  need  not  trouble 
OS  just  now  that  our  colleges  have  ceased  to  be  simple  in  their  aims  and 
requirements,  having  become  a  sort  of  hodge-podge  of  a  maturer  continua- 
tion of  the  same  culture  course  pursued  in  the  high  schools,  and  a  lot  of 
preliminary  or  inchoate  professional  studies  of  the  true  university,  that  is, 
graduate  and  professional  school  type:  for  our  purposes,  their  various  dis- 
tinctive demands  on  the  more  elementary  schools  are  reducible  to  one, — the 
demand  for  special  scholastic  knowledge.  Now  surely  the  preparation  of  men 
for  college — which  itself  is  but  the  preparation  of  men  for  forms  of  leadership 
and  activity  in  the  community  without  which  the  community  is  largely  blind 
and  its  very  everyday  work  largely  meaningless — is  a  legitimate  and  indis- 
pensable part  of  the  business  of  the  secondary  school.  But  how  are  we 
going  to  get  this  function  done,  if  we  insist  on  introducing  into  the  high 
school  all  manner  of  studies  preparatory  for  the  world?  Shall  we  not  end 
in  utter  bewilderment  with  every  vestige  of  unity  and  simplicity  of  purpose 
vanished  from  our  program?  No  doubt,  the  problem  is  a  very  real  one, 
and  not  to  be  settled  by  any  man  o£f-hand.  And  no  doubt  that  in  its  set- 
tlement numerous  balancings  and  compromises  must  be  made.  In  arriving 
at  any  solutions,  however,  two  considerations  ought  to  be  weighed.  First, 
have  we  not  been  traveling  with  rather  exaggerated  ideas  of  Uie  amount  of 
technical,  special  accumulation  our  boys  and  girls  must  be  asked  to  bring 
with  them  to  college?  I  may  be  disclosing  myself  as  hopelessly  unschol- 
arly,  but  I  frankly  avow  that  my  experience  as  a  teacher  has  been  that, 
even  for  advanced  special  work,  the  young  man  or  woman  who,  though  his 
technical  preparation  be  quite  deficient,  yet  is  one  who  has  come  to  himself, 
whose  mind  has  been  found  out  and  his  free  interest  stirred  to  movement, 
is  indefinitely  preferable  to  the  person  who  has  been  thoroughly  through 
the  formal  grind,  but  never  has  come  into  the  intellectual  possession  of 
himself.  I  believe,  too,  that  this  is  the  regular  experience  of  teachers. 
But  we  have  seen  that  self -development  is  attainable  through  many  other 
than  the  narrowly  scholastic  means.  Why  not,  then,  bravely  act  up  to  our 
convictions  and  the  facts  in  this  matter  of  college -entrance  requirements? 
Still,  the  case  is  not  all  one  way  here  either.  The  boy  who  has  not  ground 
his  Latin  grammar  and  prose  cannot  expect  profitably  to  read  Horace  or 
Lucretius,  just  as  he  cannot  work  his  analytical  geometry  if  he  knows  nothing 
about  common  algebra.  The  course  that  looks  to  life  and  that  which  prepares 
for  college  are  not  identical.  Each  unavoidably  has  its  special  bias ;  and  so 
we  are  obliged  to  face  a  second  consideration,  namely,  whether,  like  the 
Europeans,  we  shall  not  be  obliged  to  have  two  distinct  courses  in  our 
secondary -school  system.  Our  American  democracy,  with  the  constant 
shifting  of  social  classes  and  the  suddenness  with  which,  almost  in  an 
hour,  the  fortunes  and  prospects  of  a  child  in  this  country  may  alter,  of 
course  precludes  of  our  ever  drawing  any  such  invidious  line  of  demarca- 
tion as  exists  in  Germany  between  the  folkschool  and  the  gymnasium. 
There  must  be  fairly  free  intercommunication,  a  reasonably  easy  transition 
from  the  popular  to  the  college -preparing  course,  and  vice  versm.  As  we 
have  been  saying,  a  great  share  of  the  so-called  practical  studies  should  be 
accepted  in  a  liberal  spirit  as  meeting  college  requirements ;  while  every- 
body but  a  rampant  champion  of  the  three-months-in-a-business-college- 
and-then-into-business  idea  will  concede  that  a  very  large  portion  of  the 
more  learned  material  has  training -power  of  just  the  kind  that  even  the 
plain  people  want.    After  this,  what  cleft  remains  between  the  college- 
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preparins:  courses  and  the  courses  preparatory  more  directly  for  life,  need, 
perhaps,  not  to  be  so  hopelessly  wider  than  that  between  the  boy's  studies 
and  girl's  studies  which  nevertheless  manage  to  subsist  side  by  side  in  the 
same  school. 

However,  suppose  that  after  all  is  said  and  done,  there  persists  a 
remainder  of  conflict  between  the  popular  and  the  scholastic  studies, 
between  the  interests  of  the  many  who  are  looking  towards  the  world  and 
the  relatively  few  whose  eye  is  turned  in  the  direction  of  college?  I  am 
more  loath  to  commit  myself  to  an  answer  than  from  my  way  of  putting  the 
alternative  might  seem.  I  hardly  know  which  to  prefer,  or  more  accurately, 
which  to  esteem  less,  a  democracy  which  slights  its  provisions  for  the 
secure  prosperity  of  the  higher  science,  art,  and  philosophy,  or  an  aristoc- 
racy of  superior  culture  which  pursues  its  own  concerns  in  abstract  detach  • 
ment  from  the  well-being  of  the  mass.  Nevertheless,  if  we  are  to  hold  to 
our  faith  in  our  democratic  gospel  that  the  provision  for  the  great  majority 
at  even  a  lower  level  is  in  the  long-run  better  for  society  than  the  provision 
at  a  high  level  for  the  minority,  we  must,  I  suppose,  decide  that  the  sacri- 
fice must  be  in  the  direction  of  the  interest  of  the  smaller  number.  In  the 
ordinary  American  high  school,  Greek  and  even  Latin  must  be  prepared 
to  take  a  back  seat  as  against  United  States  history  and  hygiene ;  and  it 
behooves  the  professors  of  these  and  kindred  subjects  obviously  for  the 
benefit  of  the  select  college -going  remnant,  to  ask  themselves  whether 
even  now  the  time  has  not  arrived  for,  say,  such  a  concession  to  democratic 
prejudice  as  providing  for  beginning -classes  within  the  college  course 
itself,  ideally  or  even  pedagogically  unsatisfactory  as  this,  from  every  other 
point  of  view,  may  be. 

A  great  deal  of  the  tendency  still  survives  among  us  to  identify  out- 
right the  scholastic,  technically  learned  studies  with  the  culture  studies. 
This  tendency  partly  springs  from  the  natural  error  of  confusing  that  which 
is  an  occupation  of  the  few  select,  with  what  is  itself  select;  but  more  par- 
ticularly does  it  arise  from  tradition.  First  of  all,  it  is  a  remnant  of  medi- 
evalism among  us.  In  the  Middle  Ages,  culture  —  if  we  may  use  the  word 
in  the  connection  —  implied,  not  the  modern  pursuit  of  self-realization,  but 
the  literal  gospel  of  self-renunciation.  Hven  the  moderate  maxims  of  the 
time  call,  in  all  things,  for  humility  and  obedience  to  authority.  The 
striving  ever>' where  is  to  exhibit  the  spirit  submissively  receptive,  dis- 
ciplined, mortified;  and  these  things  are  what  constitutes  mundane  culture 
—  if  such  a  thing  may  be  said  to  exist  at  all  for  an  era  to  which  the  soul's 
proper  being  lies  only  in  a  blessed  vision  of  the  Beyond.  For  such  an  age, 
clearly,  there  can,  in  the  training  of  the  mind,  be  no  harm  but  only  virtue 
in  reducing  study  to  mere  vigils  of  memory  and  painful  persistence  backed 
by  literal  physical  fast  and  flagellation ;  just  as  for  it  the  baldest,  most 
fonnal  grammar,  rhetoric,  logic,  or  arithmetic  are  genuine  culture -studies; 
because  for  it  the  relation  of  studies  to  interest  and  the  free  natural  life  of 
the  spirit  is  a  matter  only  of  negative  concern.  For  such  an  age.  clearly, 
culture  can  be  only  an  external  thing.  When  the  Renaissance  appeared,  it 
is  true  it  changed  men's  mood  and  reinstated  the  ideal  of  self -development; 
so  that  no  longer  could  culture  be  submerged  in  the  sapless  learning  that 
to  this  day  is  called  scholastic.  Nevertheless  the  new  ideal  of  culture  was 
obliged  to  be  largely  reminiscent — its  best  stimulus  and  suggestions  were 
to  be  found  back  in  ancient  Greece  and  Rome.  Therefore  bare  lemming, 
though  it  ceased  to  have  a  cultural  virtue  in  itself,  became  emphatically  the 
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key  to  culture;  and  because  it  was  the  key  to  culture,  men,  by  a  natural 
piece  of  ill -logic,  encouraged  by  a  historic  reaction  towards  mediaevalism 
which  we  cannot  here  enter  upon,  identified  it  with  the  substance  of  cult- 
ure ;  and  they  continue  numerously  still  to  do  so.  Both  the  mediaeval  and  the 
later  reactionary  exaggerated  conceptions  of  the  worth  of  formal  learning 
still  largely  prevail  in  our  schools;  and  yet  the  simple  fact  is,  that  those 
studies  whose  obvious  first  distinctive  mark  in  the  high  school  is  that  they 
are  technical  preparation  to  special  advanced  work  in  the  college,  as 
regards  their  cultural  value  resemble  more  closely  than  any  other  branches 
those  very  practical  ones  against  which,  in  the  name  of  culture,  they  so 
often  wage  war.  Culture,  whatever  else  it  includes,  presupposes  ideas, 
and  sensibility  to  ideas,  outlook,  perceptive  insight,  and  the  living  spirit; 
but  wherein  (to  be  moderate)  does  the  first  year  of  Latin,  or  Greek,  or 
French,  or  a  good  deal  of  mathematics  as  taught,  further  all  this  markedly 
better  than  say  so  much  household -economy  or  shop  work?  I  do  not  assert 
that  scholastic  studies  —  the  most  undisguised  of  them  —  have  no  cultural 
worth;  nor  that  this  worth  cannot  be  increased;  nor  even  that  any  irreduci- 
ble remnant  of  dead  weight  about  them  is  an  unmitigated  evil ;  but  only  that 
their  real  justification  in  the  secondary  curriculum  remains  their  instru- 
mental character,  while  their  cultural  quality  for  the  most  part  is  subordin- 
ate—  in  some  respects  inferior  to  that  of  the  despised  bread-and-butter 
subjects,  which  possess  the  interest  of  direct  utility  and  relation  to  life.  If 
this  fact  were  better  realized,  it  might  spare  us,  for  instance,  such  heaven - 
crying  spectacles  as  a  principal  tr>'ing  to  induce  a  lad  who  in  all  human 
likelihood  will  never  see  the  inside  of  a  college,  to  take  the  high  school 
two-years  course  in  Greek,  "because  of  the  superior  culture  there's 
in  it"! 

All  that  we  have  so  far  said,  throws  light  on  what  are  the  rights  and 
proper  place  of  those  higher  professional  studies  that  nowadays  are 
crowding  their  way  down  not  only  into  the  college  but  the  high  school 
courses.  The  attitude  of  educators  towards  these  higher  practical  studies 
has  been  very  much  the  same  as  towards  the  humbler  practical  ones. 
Teachers  have  been  prone  to  feel  as  Aristotle  did,  when  he  forbade  the 
young  citizens  of  his  ideal  commonwealth  not  only  to  perform  music  pro- 
fessionally, but  even  to  acquire  skill  up  to  the  professional  point.  Profes- 
sionalism seemed,  to  Aristotle,  to  introduce  an  illiberal  element  into  edu- 
cation, and  to  distort  the  man  from  the  pursuit  of  an  unbiased,  symmetri- 
cal self-development.  Aristotle  overlooked  the  possibility  that  a  man  may 
truly  realize  himself  in  a  vocation.  Also  he  did  not  contemplate  a  social 
order  other  than  his  own, — one  in  which  every  man  must  bend  himself  to  a 
special  function,  there  being  normally  no  provision,  on  the  one  hand,  for 
an  aristocratic  leisure -class  which  shall  be  exempt  from  the  necessity  of 
any  calling  in  particular,  and,  on  the  other  hand,  for  a  servile  class  doomed 
inexorably  to  the  dull,  deforming  round  of  narrow  toil.  Lastly,  Aristotle 
and  his  followers  have  forgotten  that  general  culture  is  not  gotten  through 
studies  in  general,  but  must  be  worked  out  by  every  man  along  his  own 
line — yea,  even  if  it  be  his  professional  line, — and  must  gain  its  breadth  by 
being  carried  so  deep  and  far  as  to  be  brought  into  connection  with  things 
and  life  in  all  directions.  However,  if  such  has  been  our  mistake  in  the 
past,  just  at  present  we  are  drifting  into  notions  exactly  the  reverse. 
Members  of  college  faculties  are  breezily  advocating  the  proposition  that  a 
man's  general  culture  will  take  care  of  itself  if  he  only  thoroughly  turns  his 
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attention  to  gettins:  his  profession — and  then  getting  his  profession  is  in- 
terpreted in  the  narrowest  technical  sense.  What  are  we  to  say  to  this  new 
doctrine?  I  for  one  confess  that  I  am  bewildered  in  the  presence  of  a 
pedagogical  philosophy  whereby  Plato,  Shakespeare,  and  the  New  Testa- 
ment become  educational  aberrations,  or  something  to  be  consigned  to 
private  reading -circles  and  the  Sunday  schools.  I  still  must  hold  that  the 
very  heart  of  education  is  general  culture — ideas,  broad  human  sympathies, 
and  broad  human  capacities.  In  the  secondary  schools,  and  in  the  college 
itself  so  far  as  it  continues  a  part  of  the  secondary  school,  professioiud 
studies  have  a  place  only  in  so  far  as  they  are  soundly  reconcilable  with 
the  more  vital  concern  of  culture.  They  have  even  less  right  there  than 
have  the  vulgarer  useful  studies  in  the  lower  schools,  because  they  are  not 
a  concession  to  an  urgent  need  of  getting  a  living.  The  proper  place  for 
strictly  professional  studies — for  the  preparation  of  doctors,  lawyers,  bank- 
ers,  foresters— aye  and  teachers  too,  is  in  the  graduate  and  professional 
school;  and  even  there — as  all  enlightened  judges  will  urge, — they  should 
be  conducted  on  a  broadly  liberal  foundation,  with  a  broadly  liberal  outlook. 
In  conclusion,  let  us  summarize  quickly.  The  aim  of  the  secondary 
school  properly  is  and  must  remain  culture.  However,  the  hostility  of 
practical  and  professional  studies  to  culture  is  not  so  great  as  has,  under 
the  influence  of  tradition  and  false  aristocratic  feeling,  been  too  usually 
assumed.  Furthermore,  this  incompatibility  may,  by  enlightened  teaching, 
be  still  further  diminished — to  the  benefit  of  the  useful  and  professional 
knowledge  itself.  Lastly,  in  the  working  out  of  these  matters,  at  any  rate 
in  the  more  popular  schools,  it  is  the  distinctively  learned  subjects  that 
must  expect  to  make  most  concession,  though  the  serviceableness of  these 
branches  themselves  to  the  cultural  ends  that  are  at  the  bottom  of  the 
schools,  is  capable  of  very  large  increase. 
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At  the  outset  permit  me  to  say  that  my  discussion,  while  including 
the  subject  as  given  above,  will  take  a  somewhat  wider  range,  and  besides 
discussing  some  of  the  particular  books  required  for  college -entrance,  will 
consider  some  of  the  principles  and  conditions  which  underlie  the  choice 
of  reading  matter,  and  which  should,  in  a  measure,  determine  the  selection. 

Last  summer  in  a  paper  read  before  the  English  Section  of  the  Depart- 
ment of  Secondary  Education  at  Detroit,  I  expressed  my  belief  that  the 
adoption  of  unified  requirements  in  English  was  a  necessary  and  eminently 
progressive  step  in  the  evolution  of  the  English  curriculum.  The  chaotic 
conditions  that  prevailed, — both  on  the  side  of  the  colleges,  no  two  of 
which  made  the  same  requirenients»  and  the  secondary  schools,  where 
individualism  had  nin  mad,  were  so  subversive  of  economy  of  effort  and 
of  unified  and  satiafactocy  results  that  it  became  imperative  that  the  atmos- 
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phere  be  clarified,  the  woful  waste  of  time  and  energy  remedied  and  the 
English  requirements  brought  by  force  into  something  of  unity  and  order. 
This  step,  as  I  have  intimated,  was  absolutely  necessary  to  the  integrity, 
security  and  continued  effectiveness  of  the  English  curriculum,  and  receives 
its  justification  in  the  unquestioned  good  it  has  done  in  bringing  order  out 
of  chaos  and  in  attaching  some  measure  of  unity  and  fixity  to  the  work  in 
English.  All  praise  should  be  given  to  the  Committee  on  College  Entrance 
Requirements  in  English  which  so  bravely  attacked  so  serious  a  problem 
and  so  successfully  worked  it  out. 

But  that  step,  important  and  beneficial  as  it  was,  can  hardlv  be  looked 
upon  as  final.  At  best  it  was  a  unity  forced,  artificial,  superimposed.  It 
is  not  a  unity  from  within,  possessing  the  vitality  and  permanency  of  life, 
but  is  an  artificial  unity  and  only  of  service  as  it  is  a  necessary  step  in  the 
evolution  toward  the  higher  unity.  For  of  all  the  branches  of  instruction  in 
the  program  of  studies,  English  is,  of  force,  the  most  fluent  and  plastic, 
the  least  susceptible  to  rigidity  and  inflexibility  either  in  form  or  content. 
The  time  can  never  come,  I  believe, — until  English  takes  its  place  among 
the  dead  languages, — Dei  diem  az'erianf/— when  the  curriculum  in  English 
can  be  as  determinable,  as  restricted,  and  as  final  as  in  the  Ancient  Lan- 
guages or  in  Mathematics.  The  ends  and  aims  of  instruction  may,  and,  I 
believe,  will  be  more  clearly  defined,  but  the  means  by  which  those  ends 
are  attained  will  ever  vary.  So  long  as  English  is  a  living  tongue  the  at- 
tempt to  give  rigidity  and  permanency  to  the  curriculum  cannot  but  fail. 
The  very  term  *  College  Entrance  Requirements*'  indicates  at  once  the 
source,  the  strength  and  the  weakness  of  the  existing  situation.  It  is  the 
ever-present  witness  to  the  fact  that  the  unity  is  imposed  from  without. 
In  a  time  when  the  colleges  and  universities  are  less  and  less  given  to 
imposing  their  will  upon  the  secondary  schools,  we  find  the  rather  anom- 
alous condition  of  a  consciously  imposed  curriculum.  Yet  it  was  a  neces- 
sary imposition,  and  a  situation  which  the  secondary  schools  seemed  unable 
to  cope  with  alone  had  to  be  taken  in  hand  by  those  in  the  higher  institu- 
tions. This  is  a  source  of  strength,  but  it  is  also,  as  I  have  intimated, 
a  source  of  weakness,  and  the  time  must  come  when  the  problem  will  be 
solved  from  within  on  the  basis  of  a  sound  psychology  and  of  sound  logical 
and  historical  principles.  What  I  mean  by  this  will  appear  from  a  study 
of  the  conditions  which  gave  rise  to  the  necessity  for  the  interposition  of 
higher  authority  to  bring  into  order  a  distinctly  chaotic  condition.  Those 
conditions  were,  first,  a  hazily  defined  cuiriculum;  second,  an  absence  of 
specially  trained  teachers;  third,  an  inadequate  time  allowance;  fourth, 
the  diflEiculty  of  fitting  students  for  a  most  varied  assortment  of  entrance 
requirements;  and  fifth,  a  lack  of  suitable  texts  suitably  edited.  Out  of 
these  conditions  grew  the  necessity  for  collegiate  interierence  and  guidance. 
But  these  imperfect  conditions  are  in  some  particulars  wholly  remedied,  in 
others  rapidly  becoming  so.  We  are  attaining  a  more  definite  conception 
of  the  end  and  purpose  of  our  English  instruction ;  we  are  granting  it  a 
larger  allotment  of  time;  we  are  equipped  with  numerous  and  suitable 
texts — good  tools  with  which  to  carry  on  our  craft ; — we  are  strengthening 
our  course  of  study ;  and  above  all — and  the  underlying  strength  of  all — 
we  are  securing  a  body  of  teachers  trained  for  this  work  as  are  those  in  the 
Foreign  Languages,  in  Science  and  in  Mathematics.  With  the  removal, 
by  a  natural  process  of  growth,  of  the  conditions  which  brought  about  the 
imposed  curriculum  in  English,  we  may  look  for  a  reconsideration  of  its 
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claims  to  permanency,  and  discover  whether,  in  the  light  of  the  new  con- 
ditions, certain  modifications  may  not  be  necessary  and  some  revision  of  the 
principles  upon  which  it  is  based  be  formulated. 

The  basis,  then,  of  the  reconstruction  I  have  in  mind  lies  in  the 
thought  of  an  inner  unity  as  contrasted  with  an  outer,  artificial  unity.  I 
acknowledge  that  the  superimposed  unity  is  easier ;  it  relieves  us  from  all 
care  and  responsibility;    it  says  'do  this'  and  we  do  it: 

'*  Ours  not  to  reason  why, 
Ours  but  to  do  or  die;  " 

it  makes  us  secondary  clay  in  the  hands  of  the  University  potter,  and  while 
it  may  manifest  the  surpassing  artistic  cunning  of  the  potter,  it, — well,  it 
makes  and  keeps  us  just  clay ! 

The  elements  of  this  inner  unity  are  three  in  number,  and  out  of  them, 
I  believe,  the  English  curriculum  will  ultimately  be  constructed.  These 
elements  will  be  determined,  first,  by  a  wide  and  comprehensive  study  of 
the  tastes,  interests  and  intellectual  attainments  of  the  pupils  of  secondary 
age;  second,  by  an  exhaustive  and  scientific  study  of  the  books  and  liter- 
ature adapted  to  each  particular  grade  or  age;  and  third,  by  a  study  of  the 
principles  underlying  the  historical  development  of  literature.  If  a  course 
of  reading  based  on  such  a  sound  philosophy  and  psychology  as  this  could 
be  elaborated,  the  inner  unity  for  which  I  plead  would  be  attained  and  the 
most  satisfying  results  would  be  achieved.  The  question  of  adequate  prep- 
aration for  college,  too,  would  solve  itself,  and  the  pupil  who  was  best 
prepared  for  life  on  such  a  program  would  of  necessity  be  best  prepared  for 
college.  We  hear  much  about  the  best  preparation  for  college  being  the 
best  preparation  for  life,  but  I  say  the  best  preparation  for  life  is  the  best 
preparation  for  college. 

A  PLEA    FOR  WIDER  OPTIONS  IN    READING  MATERIAL 

But  for  the  present  my  first  practical  application  of  the  theory  that  the 
English  curriculum  must  be  built  up  from  within  and  must  rest  on  a  study 
of  the  conditions  and  factors  that  are  predominant  in  the  secondary  school 
period,  is  the  recognition  of  the  principle  of  wider  options  in  our  reading 
material.  But.  you  will  say.  that  involves  a  reversion  to  the  chaotic,  dis- 
orderly individualism  of  the  days  which  we  are  glad  to  think  are  no  more. 
No,  I  do  not  mean  such  a  wide-open  policy  as  formerly  prevailed;  I  mean 
freedom  within  certain  well-defined  limits;  I  mean  that  instead  of  four 
books  absolutely  and  undeviatingly  required  there  should  be  a  list  of  eight 
or  ten  books  from  which  choice  might  be  made ;  I  mean  that  instead  of  ten 
books  for  general  reading,  a  list  of  twenty -five  should  be  made  within 
which  the  teacher  might  select  those  best  adapted  to  local  or  individual 
conditions  or  most  consonant  with  his  or  her  own  interests,  tastes  and 
studies.  I  am  well  aware  that  teachers  of  sufficient  training,  literar>'  taste, 
breadth  of  view  and  good  judgment  to  select  what  is  best  on  any  scientific 
principles,  without  reference  to  some  idiosyncrasy  or  one-sided  interest, 
are  extremely  rare.  And  to  leave  complete  freedom  to  these  would  be  to 
invite  a  return  to  those  conditions  which  we  all  so  much  deplored.  But 
selection  within  such  limits  as  I  have  suggested  would,  on  the  one  hand, 
sufficiently  safeguard  the  interests  of  the  curriculum,  and,  on  the  other 
hand,  give  adequate  freedom  to  that  growing  class  of  teachers,  who,  with  a 
splendid  equipment  in  English,  are  sanely  judicious  enough  to  use  the 
restrictedly  wider  opportunity  to  the  enrichment  of  their  own  souls,  the 
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enlaiK^nient  of  the  mental  horizon  of  the  pupils  and  the  betterment  of  the 
curriculum.  To  many  a  well  endowed  and  adequately  trained  teacher 
the  narrow  restrictions  of  the  College  Entrance  Requirements  are  a  source 
of  baffling;:  discouragement.  Seeing  the  rich  feast  before  their  eyes,  like 
Tantalus,  they  may  not  taste  of  it.  Shall  they  constantly  be  so  tortured? 
Out  of  the  surpassing  richness  of  our  unrivaled  literature  are  there  only 
four  books  which  can  be  carefully  studied  to  advantage  and  profit?  Shall 
the  whole  fabric  be  sacrificed  to  convenience?  The  number  of  books  con- 
stituting the  body  of  good  and  imitable  literature — literature  which  it  is  not 
only  worth  the  pupil's  while  to  absorb,  but  which  he  is  prepared  to  absorb 
— is  so  large,  and  the  line  of  cleavage  between  the  one  gem  of  literature 
and  the  other  is  so  fine  that  it  is  out  of  the  question  to  reject  the  one  and 
insist  on  the  other,  save  on  the  assumption  of  an  artificial  convenience  and 
a  forced  requirement. 

This  leads  me  naturally  to  consider  the  claims  of  some  of  the  books 
which  are  set  for  careful  study  and  general  reading,  and  to  raise  the 
question,  not  whether  they  should  be  discarded  but  whether  a  wider  option 
might  not  be  allowed.  I  have  no  thought  in  my  mind  to  question  the 
claims  of  the  books  recommended,  to  a  place  in  the  hierarchy  of  English 
masterpieces.  Every  one  of  them  is  admittedly  included  in  that  sacred 
circle  and  I  would  not  wish  to  seem  even  to  question  the  claims  of  these 
masterpieces  to  a  place  in  that  list.  I  shall  merely  consider  one  or  two  of 
them  in  the  light  of  their  adaptability  to  secondary  school  conditions  and 
their  claim  to  exclusive  n'j^his  as  the  objects  of  literar>'  study. 

The  first  masterpiece  to  which  attention  is  called  is  Tennyson's 
Princess.  While  it  is  true  that  this  poem  is  not  included  in  the  list  for 
careful  study,  it  is  included  in  the  list  for  general  reading,  and  must  per- 
force be  given  a  place  somewhere  in  the  curriculum  to  the  exclusion  of 
something  else.  There  is  no  question  of  the  artistic  greatness  of  this  poem, 
and  some  of  the  intercalary  lyrics,  notably  **The  splendor  falls  on  castle 
walls"  and  "Tears,  idle  tears,  I  know  not  what  they  mean,"  are  among 
the  most  beautiful  in  English  literature.  But  why  wade  through  an  inter- 
minable discussion  of  the  equality  of  the  sexes  in  order  to  get  a  few  gems? 
To  boys  especially  the  task  of  toiling  through  this  long  poem  is  discourag- 
ingly  dreary  and  there  is  great  danger  of  creating  in  them  a  distaste  for  the 
master  poet  of  English  form  and  versification  which  they  may  not  ever 
overcome.  It  would  seem  to  me  that  the  approach  to  Tennyson  might 
more  happily  be  made  through  other  avenues. 

The  second  masterpiece  for  which  an  option  might  ver>'  reasonably 
be  offered  is  Burke's  Speech  for  Conciliation.  Not  that  I  would  exclude 
it  from  the  list,  for  its  historical  as  well  as  its  oratorical  value  amply  justify 
its  selection  as  an  example  of  the  form  of  literature  of  which  it  is  so 
splendid  a  representative,  but  there  might  be  conditions  which  would  make 
the  selection  of  another  piece  of  oratory  more  ser\'iceable,  and  for  the  ben- 
efit of  these  an  oration  of  our  own  Daniel  Webster  or  Wendell  Phillips 
might  well  be  substituted.  To  drag  a  class  largely  composed  of  girls,  for 
instance,  whose  argumentative  stock  in  trade  usually  consists  of  one  word, 
thro'  Burke's  elaborate  and  often  fine-spun  arguments,  is  a  task  to  test 
alike  the  patience  and  the  wits  of  the  most  dauntless  teacher. 

The  cultivation  of  a  style  like  Burke's  would  be  an  anachronism. 
Why  then  devote  so  much  time  to  it  or  lay  so  much  stress  upon  it?  In  the 
study  of  Burke  the  teacher  is  much  of  the  time  warning  his  class  against 
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his  florid  diction,  his  rhetorical  digressions,  his  effusive  classicism.  No 
speaker  of  this  day  would  think  of  constructing  a  speech  in  imitation  of 
Burke.  The  whole  spirit  and  atmosphere  of  modem  times  calls  for  oratory 
—even  argumentative  oratory — of  an  entirely  different  type.  Again,  it 
requires  mature  and  trained  thought  to  follow  Burke's  involved  argument, 
and  it  is  doubtful  whether,  unaided,  the  average  boy  or  girl  in  our  sec* 
ondary  schools  would  be  able  to  give  an  outline  of  it.  And  I  am  inclined 
to  think,  as  a  result  of  experience  and  observation,  that  a  practical  example 
of  argumentation  less  complicated  and  less  ornate  would  better  accomplish 
the  purpose  in  many  instances. 

I  have  no  thought,  let  me  repeat,  of  decrying  the  greatness  or  impor- 
tance of  the  speech.  It  is  one  of  the  masterpieces  of  one  of  England's 
master  orators.  But  I  would  question  the  propriety  and  value  of  forcing 
a  lot  of  boys  and  girls  thro'  it,  especially  under  a  teacher  whose  apprecia* 
tion  of  closely  reasoned  and  logically  constructed  argument  is  circumscribed 
by  sex.  I  should  place  the  oration  in  the  list  of  books  for  careful  study, 
but  make  it  optional  with  one  or  two  other  orations  such  as  those  suggested 
above,  and  let  the  individual  teacher's  judgment  determine  whether  it  is 
the  best  book  for  careful  study  with  that  particular  class. 

Another  bit  of  literature  I  should  venture  to  raise  some  question  about 
is  Milton's  Comus.  Not  but  that  the  poem  has  literary  and  artistic  excel- 
lence of  a  high  degree,  and  moral  tone  of  an  unimpeachable  character. 
The  trouble  is  the  poem  is  so  flagrantly  and  flauntingly  moral  that  it  vitiates 
the  art. 

I  have  not  time  to  enter  into  further  detailed  discussion,  but  I  cannot 
close  without  referring  to  the  conspicuous  lack  of  American  masterpieces 
on  the  list.  I  am  far  from  being  so  scoundrelly  in  my  patriotism  that  I  see 
nothing  good  in  other  than  the  American  brand.  At  the  same  time  one 
cannot  be  charged  with  extravagant  patriotism  in  claiming  that  at  least  five 
or  six  of  our  writers  are  deserving  of  recognition. 

To  sum  up,  then,  I  would  plead  for  a  list  of  ten  books  instead  of  four 
among  those  recommended  for  careful  study,  from  which  the  teacher  might 
select  the  four  best  adapted  to  her  needs  and  tastes.  I  would  favor  a  list 
of  twenty -five  books  for  general  reading,  selected  with  some  reference  to 
historical  sequence  and  to  the  interests  and  attainments  of  the  pupils,  and 
in  doing  that  I  could  not  but  include  at  least  a  few  of  our  American  au- 
thors. In  this  way,  I  believe,  we  would  secure  sufficient  rigidity  to  satisfy 
the  convenience  of  college -entrance  examinations  and  at  the  same  time 
give  sufficient  flexibility  to  the  curriculum  to  broaden  the  interest  and  stim- 
ulate the  activities  of  our  best  teachers. 
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It  is  a  significant  fact  that  President  Eliot  speaks  of  the  introduction 
of  systematic  instruction  in  the  English  language  and  literature  into  the 
secondary  schools  as  a  "tendency."  *'Itmay  be  spoken  of,"  says  he,  "as 
a  tendency,  because  the  best  methods  and  legitimate  aims  of  this  instnic- 
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tion  are  still  under  discussion,  and  are  still  being  developed  by  continuous 
experiments  in  innumerable  schools."  However  disposed  we  may  be  to 
resent  the  word  "tendency"  in  this  connection,  a  very  little  consideration 
of  the  question  will  show  that  President  Eliot  is  right.  Though  the  study 
of  English  is  now  receiving  more  attention  in  the  secondary  schools  than 
ever  before,  yet  the  methods  and  aims  are  so  varied  that  we  must  still  call 
the  whole  movement  a  tendency  rather  than  an  assured  triumph.  Both  of 
the  constantly  recurring  questions  in  pedagogics,  "What  shall  I  teach" 
and  "How  shall  I  teach  it,"  have  been  answered  in  substantially  the  same 
wav  by  all  teachers  of  Latin,  Greek  and  Mathematics.  In  English,  how- 
ever, there  is  a  wide  divergence  of  views  as  to  the  proper  answer  to  each. 
In  no  other  department  of  study,  perhaps,  has  the  teacher  freer  play  for  his 
personality,  and  greater  opportunity,  therefore,  for  the  display  of  origin- 
ality, and.  I  may  add,  of  eccentricity.  But  in  education,  as  in  government, 
excessive  individualism  is  as  dangerous  as  a  mechanical  uniformity.  The 
ideal  educational  system  is  an  organic  whole.  It  may  not  be  unprofitable, 
therefore,  for  us  to  consider  again  the  much  discussed  question  of  English 
composition  teaching. 

The  ideas  advanced  in  this  present  paper  have  been  put  into  shape 
after  an  investigation  of  the  methods  and  aims  in  the  teaching  of  English, 
especially  composition,  in  the  secondary  schools  of  Mississippi.  This  in- 
vestigation was  made  because  my  contact  with  themes  written  by  college 
students  had  brought  me  to  the  conclusion  that,  since  the  schools  were  not 
achieving  success  in  this  line  of  work,  there  must  be  something  wrong  in 
the  methods  used.  This  belief  led  me  to  prepare  a  set  of  questions  to  be 
answered  in  writing  by  all  Freshman  students  in  the  University  of  Missis- 
sippi. These  questions  touched  upon  their  preparation  in  grammar  and 
spelling,  in  composition  and  rhetoric,  and  in  reading  the  prescribed  master- 
pieces. I  carefully  read  the  ninety-four  sets  of  answers,  representing  in 
all  forty-two  schools,  and  took  full  notes  of  their  contents.  In  this  way  I 
gained  an  insight  into  school  methods  which  could  not  have  been  gained  in 
any  other  way.  Though  I  believed  that  the  students  had  answered  the 
questions  in  perfect  good  faith,  in  order  to  make  assurance  doubly  sure,  I 
verified  the  information  obtained  by  inquiries  made  of  principals  and 
teachers  in  the  secondary  schools.  Hence  I  believe  the  picture  I  pre- 
sent is  a  just  one. 

Let  us  see  what  the  conditions  in  regard  to  composition  teaching  are. 
The  first  general  conclusion  that  would  be  drawn  from  these  papers  is  that 
the  schools  taken  collectively  do  not  exhibit  any  uniformity*  in  their  English 
instruction;  they  differ  widely  in  quantity  of  work  done,  in  quality*,  and 
in  their  estimate  of  the  ultimate  object  of  instruction.  The  question,  "How 
many  of  the  prescribed  English  masterpieces  were  read  in  direct  prepara- 
tion for  college?"  drew  forth  a  ^reat  diversity  of  answers  ranging  from 
"all  read"  to  *'none."  Many  said  that  they  had  read  a  few  of  the  master- 
pieces and  parts  of  some  others.  From  the  answers  to  other  questions  it 
was  evident  that  in  only  a  few  schools  was  there  even  the  most  superficial 
connection  between  the  literature  study  and  the  composition  work.  Here 
is  an  answer  which  gives,  it  seems  to  nie,  the  average  situation:  "I  read 
some  of  the  required  books  merely  for  the  substance  and  the  pleasure  I 
could  get  out  of  them,  and  did  not  make  them  a  study,  so  of  course  they 
were  not  explained  to  me  or  discussed  by  me  in  class,  and  I  never  madt* 
them  the  subject  of  a  written  exercise.**     Another  wrote:     "Each  wfrk 
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was  read  entire,  and  special  stress  was  given  to  word  study  and  derivation 
and  telling:  the  figures  of  speech.  The  works  were  used  as  a  subject  in 
written  exercises.'* 

The  answers  to  the  question:  "How  much  time  was  spent  in  your 
school  in  Knglish  composition?  What  was  the  length  in  words,  approx- 
imately, of  each  written  exercise?*'  exhibit  great  diversity  and  weakness. 
One  student  writes:  "It  was  every  day  (30  m.  recitation)  two  terms  one 
year,  and  our  essays  were  800-1000  words."  It  is  almost  impossible  to 
tabulate  the  answers  to  this  question.  For  this  the  schools,  in  a  great 
measure,  are  themselves  responsible.  They  represent  extremes.  Some 
schools  spread  the  instruction  in  composition  over  the  entire  course,  giving 
a  moderate  amount  each  week.  Others,  again,  seem  to  concentrate  all  the 
composition  work  into  one  year.  But  of  all  the  schools,  except  a  very 
few.  it  would  be  perfectly  safe  to  say  that  the  aggregate  amount  of  work  is 
quite  inadequate.  The  general  rule  seems  to  be  that' the  diflEicult  art  of 
writing  the  mother  tongue  is  to  be  taught  by  having  perhaps  only  one 
hour  each  week  devoted  to  it,  and  by  requiring  pupils,  once  every  month  or 
two.  to  perfonn  the  drudger>'  of  writing  a  long  1000-word  "composition." 

The  answers  to  the  question  "Did  you  study  any  text-book  of  rhetoric? 
Wliat  was  the  nature  of  the  instruction?"  were  confusing.  Very  many  stu- 
dents answered  as  if  rhetoric  was  an  entirely  distinct  subject  from  compo- 
sition, something  to  be  studied  on  its  own  merits  without  regard  to  their 
writing.  This  conception  is  inevitable,  one  may  say,  in  a  school  that  dis- 
poses of  rhetoric  in  a  term  or  two  by  recitation  only  or  mainly. 

Some  remarkable  answers  were  given  to  a  question  about  the  kinds  of 
subjects  on  which  students  had  been  required  to  write.  Thus  one  writes : 
"Subjects  were  usually  given  us  by  the  teacher;  e.  g.,  'Bees,'  'Character,' 
'Napoleon  Bonaparte,*  'Mountains,'  *The  Last  Time  I  Went  Pishing,* 
'How  I  Spent  My  Vacation.*"  Another  says:  "Our  subjects  were 
chiefly  argumentative,  or  on  some  current  topic  of  interest:  'Temperance 
vs.  Total  Abstinence,*  'Canada  should  be  annexed,*  'Our  War  with  Spain,' 
'Fairies.'  'Rats.*  etc.**  I  do  not  believe  the  answer  was  intended  for  an 
anti -climax. 

To  the  last  question  asked:  "State  any  other  facts  that  may  aid  in 
forming  an  estimate  of  the  work  actually  done  in  English  in  preparatory 
schools.  How  much  time  and  attention  did  English  receive  in  compari- 
son with  other  subjects?  Were  your  written  exercises  or  examination 
papers  in  mathematics.  Latin,  history,  etc.,  corrected  for  faults  of  spelling 
and  expression?'*  the  answers  were  in  the  main  not  clear.  Evidently  not 
many  of  the  writers  were  accustomed  to  summing  up  the  operation  of  a 
study  running  through  more  than  one  year,  and  their  memories  failed  them. 
The  inability  betrays,  I  think,  a  defect  in  the  training  itself.  The  same 
writers  would  have  done  better  if  asked  to  recapitulate  their  course  in  Latin 
or  mathematics.  The  answers  to  the  second  part  of  the  question:  "How 
much  time  and  attention  did  English  receive  in  comparison  with  other 
subjects?"  were  in  three  groups.  One  group  maintained  that  English  re- 
ceived fully  as  much  attention  as  any  other  study  and  justified  the  assertion 
by  the  superior  quality  of  the  papers.  Another  group  took  the  same 
ground  but  denied  the  assertion  by  writing  extremely  poor  papers.  The 
third  group,  the  great  majority  of  the  class,  were  either  noncommittal  or 
inclined  to  the  view  that  English  did  not  get  an  equal  share  of  attention. 

To  the  last   part  of  the   foregoing  question:     "Were  your  written 
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exercises  or  examination  papers  in  other  studies  corrected  for  faults  of 
spelling  or  expression?*'  very  few  gave  satisfactory  answers.  Many  gave 
no  answer  at  all.  Some  stated  that  occasionally  a  fault  in  spelling  (but 
not  in  expression)  had  been  corrected  in  such  written  exercises.  Only  a 
very  few  were  able  to  give  the  assurance  that  their  general  school  work 
had  been  thoroughly  corrected  for  poor  English.  Such  are  some  of  the 
facts. 

One  general  conclusion,  I  think,  must  be  drawn  from  these  papers. 
Or  rather,  one  general  conviction  forces  itself  upon  the  reader.  It  is  that 
the  work  in  English  composition  is  not  giving  satisfactory  results.  What 
is  the  remedy  for  the  failure  on  the  part  of  the  secondary  schools  in  this 
respect?  The  schools  have  the  remedy  in  their  hands,  but  many  of  them 
fail  to  see  it  because,  like  most  genuine  remedies,  it  is  ver>'  simple.  Per- 
haps it  has  been  overlooked  or  misapprehended  precisely  because  it  is  so 
simple.  Were  it  more  complex  or  more  m^'sterious.  it  might  succeed 
better  in  commanding  regard.  The  remedy  consists,  to  put  it  into  a  short 
phrase,  in  changing  school  English  front  a  si  inly  into  an  art.  The  teachers 
of  composition  have  forgotten  the  commandment:  **Thou  shalt  always 
hold  practice  primary  in  thy  teaching  of  composition;  theory  thou  shalt 
regard  as  only  secondary."  This,  broadly  speaking,  is  the  cause  of  the 
failure,  so  far  as  it  may  be  called  a  failure,  in  teaching  composition.  For 
convenience  in  applying  the  remedy,  we  may,  in  our  diagnosis,  attribute 
the  ailment  to  three  causes:  1,  The  essays  required  are  too  infrequent  and 
too  long;  2,  the  distinctive  function  of  composition  work  is  not  regarded; 
3,  the  printed  page  is  not  made  the  supreme  teacher  of  composition. 
Taking  up  these  reasons  in  the  order  of  their  statement  let  us  attempt  to 
make  some  suggestions  by  which  matters  may  be  improved.  I  am  sure 
that  no  true  teacher  in  Mississippi  would  deny  that  the  only  royal  road  to 
success  in  composition  is  to  practice  writing,  and  I  am  equally  sure  that 
many  teachers  yearn  to  follow  this  method  in  their  schools.  But  they 
aie  handicapped  by  difficulties  of  several  kinds,  two  of  which,  at  least, 
will  at  once  suggest  themselves:  1,  The  pupil  does  not  have  time  or  incli- 
nation to  write  as  many  compositions  as  his  teacher  knows  he  ought  to 
write;  and,  2,  the  teacher  does  not  feel  that  he  has  time  to  correct  as  many 
exercises  as  the  pupils  ought  to  write.  Yes,  English  composition  is  one 
of  the  bugbears  of  teachers  and  pupils  alike.  The  pupils  find  talking  so 
much  easier  than  writing  that  the  latter  seems  a  wanton  retardation  of  utter- 
ance ;  while  the  teacher  inwardly  sighs  as  he  sees  the  composition  papers 
piling  up  and  reflects  on  the  unmitigated  tedium  of  correction  that  is  in 
store  for  him.  Indeed,  many  a  teacher  wears  himself  out  correcting  papers 
and  is  nevertheless  forced  to  look  back  over  the  work  of  the  session  with 
feelings  far  from  complacent.  And  yet,  no  faithful  and  obser\'ant  teacher 
can  doubt  that  pupils  learn  to  write  only  by  writing ;  and  that  it  is  the  duty 
of  the  teacher  to  correct  rigidly  ever>'  written  page  that  the  pupil  submits. 
The  diflEiculty  in  the  whole  matter,  I  think,  lies  in  the  fact  that  the  compo- 
sitions demanded  are  not  too  many,  but  too  long.  We  expect  the  pupil  to 
write  a  composition  as  soon  as  he  has  learned  to  write  a  sentence.  In 
other  words,  we  try  to  pass  from  the  sentence  to  the  composition,  making 
the  sentence  the  unit  of  composition.  The  unit  of  composition  (a  compo- 
sition being  a  structural  aggregate)  is  the  paragraph.  We  should  pass, 
therefore,  from  the  sentence  to  the  paragraph,  then  to  the  composition 
proper.     Drill  the  pupil  in  the  paragraph,  which  is  nothing  more  than  a 
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cluster  of  sentences  dealing  with  a  single  topic.  Let  the  paragraphs  be 
short,  not  more  than  ten  or  fifteen  lines  at  first,  but  see  that  they  have  unity 
and  symmetry.  Spend  months  on  this;  for  Uie  paragraph  is  the  compo- 
sition in  miniature. 

In  other  words  subdivide  your  topics  into  small  parts  and  drill  on  each 
separately.  Let  me  illustrate.  Suppose  you  desire  a  composition  on  "A 
Day's  Hunt."  Let  the  pupils  write  separate  paragraphs  on:  1.  Howl 
Longed  for  the  Day  to  Come;  2.  The  Start;  3.  My  Companions;  4.  Our 
Dogs;  5.  The  First  Game;  6.  A  Bad  Shot;  7.  A  Shower;  8.  Our  Lunch; 
9.  An  Accident;  10.  Something  Funny;  11.  What  We  Killed;  12.  Our 
Return. 

Now  if  these  paragraphs  or  miniature  compositions  are  short,  the 
teacher  can  correct  them  not  only  with  less  expenditure  of  time  but  with 
more  eflEiciency  than  if  four  or  five  pages  had  been  written.  After  a  drill 
in  this  way,  assign  the  entire  topic,  '*A  Day's  Hunt." 

Great  difficulty  is  sometimes  found  in  securing  and  assigning  appro- 
priate topics.  The  difficulty  chiefly  arises  from  failure  to  remember  the 
distinctive  function  of  composition  teaching.  The  aim  is  not  to  give  the 
pupil  information  on  the  topics  chosen,  but  to  teach  him  how  to  arrange 
and  present  the  information  already  in  his  possession.  I  am  speaking 
always  of  secondary  work,  not  of  the  collegiate  period  when  the  student 
may  sometimes  fairly  be  expected  to  *'work  up"  a  given  subject.  Topics, 
therefore,  about  which  the  student  is  ignorant  should  not  be  assigned, 
even  though  the  source  of  information  be  ready  at  hand.  Exercises  in 
composition  should  not  be  intended  to  teach  new  facts,  but  to  teach 
how  to  systematize  and  present  facts  already  known.  The  difference 
is  that  between  gathering  flowers  and  arranging  them  into  bouquets. 
The  pupil  is  supposed  to  be  culling  from  every  book  that  he  studies, 
to  say  n<Uhing  of  the  wider  fields  of  experience  and  observation;  but 
work  in  composition  has  as  its  distinctive  function  the  orderly  arrange- 
ment and  expression  of  thought  won  from  any  field  whatsoever.  I  empha* 
size  this  because  I  believe  that  just  in  proportion  as  the  pupil  has  to  collect 
infoxniation  upon  his  topic  to  that  degree  he  expends  the  time  and  thought 
that  shoulil  have  been  put  upon  arrangement  and  expression. 

I  have  said  that  composition  differs  from  other  subjects  in  that  it  deals 
not  with  amassing  information,  but  with  presenting  it.  Let  me  mention 
one  other  distinction,  which  is  at  the  same  time  an  advantage,  which  gives 
the  teachers  of  English  composition  finer  opportunity  than  the  teachers 
of  any  other  department  have.  It  is  this:  every  page  of  print  that  the 
pupil  reads,  ever>'  hook  that  he  studies,  may  be  made  to  contribute  to  the 
correctness  of  his  style.  Whether  it  l)e  arithmetic,  geography,  history,  or 
botanv,  if  he  has  inculcated  in  him  the  habit  of  close  scnitinv  of  the  written 
pa>:e.  he  is  ilaily  absorbing:  the  principles  of  spelling,  capitalization,  punc- 
tuation, sentence  structure,  and  paragraphing.  This  gives  the  teacher  of 
Fnt:1ish  an  imah^ulahle  advantage,  due  solely  to  the  fact  that  all  the  infor- 
mation that  the  text -books  yield  must  reach  the  pupil  through  the  medium 
(»!  written  luijjlish. 

Thi^  •  n::si<icration.  therefore,  should  largely  control  the  teacher's 
nieth'xi  <t\  lU-alinK  with  composition  work.  He  should  strive  to  develop  in 
tile  pupil.  :it  the  earliest  possible  stage,  the  habit  of  close  observation  of 
\vh:it  he  rea'N.  The  problem  is  to  establish  such  a  relation  between  the 
pupil  .:n«!  :!:c  written  page  that  every  book  read  shall  contribute  to    his 


—  17  — 

knowledge  of  correct  form.  I  make  a  plea  for  a  more  fundamental  use  of 
literature  in  composition  teaching  than  the  connection  ordinarily  made  now 
between  the  two — the  mere  drawing  of  subjects  for  compositions  from  the 
books  read.  Just  as  the  mineralogist  sets  an  assortment  of  minerals  before 
his  pupils  to  be  analyzed,  or  the  botanist  hands  them  a  flower,  saying 
*' Examine  minutely  and  report;"  so  the  teacher  of  elementar>-  Hnglish 
should  insist  that  the  pupil  scmtinhf  what  he  reads.  The  printed  page 
should  be  to  the  student  of  English  composition  what  the  mineral  is  to  the 
student  of  mineralog>',  what  the  flower  is  to  the  student  of  botany,  what 
the  map  is  to  the  student  of  geography,  what  the  insect  is  to  the  student  of 
entomology. 

If  the  pupil  leaves  your  schoolroom  without  having  acquired  the  price- 
less habit  of  obser\'ation,  then  you  have  failed  to  avail  yourself  of  the 
distinctive  advantage  already  mentioned;  you  have  failed  to  make  his 
knowledge  of  good  writing  self-sustaining.  He  may  read  hundreds  of 
good  books  without  adding  ap])reciably  to  his  store  of  form,  of  expression, 
of  correctness  in  all  the  details  of  written  Hnglish  because  you  have  never 
put  him  in  touch  with  books  as  the  supreme  teachers  of  coni])Osition. 

How  may  we  best  accomplish  this?  By  selecting  topics,  whenever 
possible,  from  the  books  that  your  pupils  are  using;  and  by  selecting 
chiefly  with  the  end  in  view  of  focusing  the  pupil's  attention  upon  the 
spelling,  punctuation,  paragraphing,  and  general  structure  of  what  he  is 
reading.  But  before  doing  this,  I  have  found  it  of  great  benifit  to  have  the 
pupil  do  no  little  copying.  I  do  not  believe  that  twenty  -  five  per  cent  of  the 
students  in  the  freshman  classes  of  our  colleges  can  sit  down  to  a  page  of 
conversational  English  and  copy  rapidly  without  error.  It  demands  an 
eye  open  to  everj'thing  on  the  page;  it  inculcates,  if  kept  up,  habits  of 
scrutiny  that  will  ser\e  the  pupil  in  every  department  of  effort ;  above  all 
it  tends  to  make  him  depend  for  correctness  more  on  observation  and  less 
on  memorized  rules;  it  develops  the  inductive  sense  and  leads  the  pupil 
gradually  to  see  that  the  rules  of  correctness  in  writing  are  nothing  more 
than  attempts  to  formulate  into  a  system  the  unif<»rni  practice  of  good 
writers;  and,  lastlv,  it  makes  the  pupil's  skill  in  coni])ositi<)n  grow  as  a 
rolling  snowball  grows, — by  attaching  to  itself  what  it  conies  in  contact 
with. 

No  study  of  formal  grammar,  noac(iuaintance  witii  rules  or  text -hooks, 
can  take  the  place  of  con.stant  scrutiny  on  the  pupil's  part  of  what  he  reads. 
Indeed,  until  the  habit  of  close  observation  has  been  established,  books  on 
composition  amount  practically  to  nothing. 

Perhaps  you  may  ask,  "Will  not  this  unremitting  attention  to  details 
that  are  merely  formal  and  external  divert  the  pupils*  minds  from  literary 
beauty?  By  nt)  means.  You  must  kec])  it  up  until  it  becomes  a  seccmd 
nature  to  the  pupils,  until  it  ceases  to  be  an  effort;  just  as  walking, 
skating,  dancing  soon  cea.se  to  be  the  awkward  displays  that  tliey  at  first 
were.  Surely  Benjamin  I'ranklin's  style  was  not  injured,  nor  was 
his  litexary  sense  dulled  by  his  technical  knowledge  of  ty])e-settin:4 
and  proof-reading.  Sliakesjieare  was  not  a  worse  dramatic  write; 
because  he  was  an  actor  and  knew  all  tiie  formal  details  of  his  craft . 
Whatever  awkwardness  may  appear  at  6rst  will  ])ass  away  as  soon  a^ 
this  attention  to  the  minutiicof  composition  shall  have  become  an  ingraine<I 
habit.  Besides,  in  insisting  that  your  pupils  u.se  their  own  eyes  and  mak<.' 
the  attempt  to  formulate  their  own  principles  of  ^expression,  you  are  teach 
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ing  English  composition  exactly  as  all  scientific  branches  are  taught  today. 
If  there  is  one  tendency  in  pedagogy  that  cannot  be  mistaken  by  even  the 
most  casual  observer  of  methods,  it  is  the  tendency  toward  having  the 
pupils  learn  at  first  hand.  There  are  too  many  wiedia  interposed  between 
the  learner  and  the  thing  to  be  learned.  The  old  way  was  to  lead  the  pupil 
all  around  a  topic,  but  rarely,  if  ever,  to  let  him  put  his  hands  on  it.  Mod- 
em methods  demand  that  he  get  a  hand  grip  on  it  at  once,  and  then  circle 
around  it  to  his  heart's  content. 

Let  me  return,  by  way  of  conclusion,  to  the  subject  of  topics.  After 
a  drill  in  mere  copying,  assign  topics  from  some  literary  masterpiece  that 
your  pupils  are  reading.  If,  for  example,  it  be  "Rip  Van  Winkle."  I 
should  have  them  ascertain  and  write  down  in  their  own  words  the  subject 
of  each  paragTa])h  in  the  story.  I  should  then  assign,  with  books  closed, 
one  of  these  paragraph  subjects  as  the  topic  for  an  exercise  in  reproduction. 
Keep  this  up,  day  by  day,  until  every  important  paragraph  shall  have  been 
reproduced  in  their  own  words.  Then  take  the  leading  characters :  Rip, 
his  wife,  his  son,  and  Nicholas  Vedder.  Assign  these  in  like  manner  as 
paragraph  topics.  Such  exercises  soon  beget  in  the  pupil  the  habit  of 
minute  obser\'ation,  not  only  of  the  features  of  the  story,  but  equally  of 
the  general  details  that  constitute  correct  writing.  His  vocabulary  will 
almost  insensibly  ))e  enlarged.  The  certainty  that  he  will  have  to  repro- 
duce in  writing  what  he  is  reading  will  soon  implant  the  habit  of  scrutiny ; 
and  when  this  is  done  the  pupil  is  on  the  road  to  assured  mastery  in  English 
composition. 

It  is  needless  to  say  that  I  do  not  advocate  holding  the  pupil  back  in 
his  reading  of  Knglish  literature  until  every  masterpiece  shall  have  been 
treated  in  this  way.  I  except,  also,  poetry  from  the  material  proper  for 
drill  in  composition.  Select  only  prose,  and  the  simplest  prose  possible. 
Ir\'ing,  by  the  way,  is  far  from  being  the  best  writer  for  reproduction  exer- 
cises. In  a  word,  I  am  not  presuming  to  dictate  authors,  topics  or  method; 
but  I  do  urge  you.  fellow  teachers,  to  lay  supreme  emphasis  on  the  devel- 
opment of  tlie  pupils  own  powers  of  observation,  remembering  that  these 
are  just  the  powers  that  are  now  most  active.  Select  any  method  that  will 
lead  to  this  goal,  but  keep  this  goal  always  in  sight. 
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PROPKSJIOR    W.    W.    BHMAN.    l*NIVKRSITV  OF   MICHIGAN 


I  was  led  to  select  this  topic  for  this  afternoon  by  the  fact  that  at  the 
Glasgow  meeting — held  last  year — of  the  British  Association  for  the  Ad- 
vancement  of  Science,  the  section  on  mathematics  and  physics  and  the 
newly  organized  section  on  education  had  a  joint  session  at  which  the 
principal  paper  was  read  by  Professor  John  Perry  of  the  Royal  College  of 
Science.  London.     This  paper,  as  was  intended,  provoked  a  good  deal  of 
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discussion,  which  was  followed  by  the  appointment  of  a  representative 
committee  with  Professor  Forsyth  of  the  University  of  Cambridge  as  chair- 
man, "to  report  upon  improvements  that  might  be  effected  in  the  teaching 
of  mathematics,  in  the  first  instance  in  the  teaching  of  elementary  mathe- 
matics, and  upon  such  means  as  they  think  likely  to  effect  such  improve- 
ments." Professor  Perry's  paper  was  published  in  the  School  World  for 
October,  1901,  and  the  accompanying  syllabus  in  the  November  number  of 
the  same  journal.  Later  Professor  Perry  edited  a  book  of  one  hundred 
pages,  published  by  the  Macmillan  Co.,  containing  his  address,  syllabus, 
reports  of  the  discussion,  together  with  written  remarks  from  fourteen 
mathematicians  and  teachers  of  prominence  who  were  not  present  at  the 
meeting,  and  a  reply  by  himself.  I  may  add  that  the  address  was  given 
in  full  in  the  Educational  Revinv  for  February,  1902. 

This  discussion  of  the  teaching  of  mathematics  in  England  particularly 
with  regard  to  the  retention  of  Euclid  as  a  text -book  of  geometry  is  by  no 
means  a  new  one.  De  Morgan,  one  of  the  best  teachers  of  mathematics 
England  ever  had,  in  his  article  on  "Mathematics**  in  the  Penny  Cyclo- 
pedia, and  in  sub.stance  in  other  places,  says:  "The  work  of  Euclid  is 
preferable  in  our  opinion  to  any  system  which  has  been  proposed  to  sup- 
ply its  place :  simply  because  the  dependence  of  conclusions  upon  premises 
is  more  distinct  than  in  any  other  geometrical  writing.  The  defects  with 
which  it  abounds  (and  DeMorgan  was  both  logician  and  mathematician 
enough  fully  to  appreciate  them)  are  trifles  which  can  be  remedied  as  they 
are  met  with ;  and  though  there  are  seldom  three  propositions  together, 
one  or  other  of  which  will  not  call  for  some  remark  from  the  teacher,  yet 
such  is  Euclid  that  these  very  faults  properly  noted,  are  of  more  value  than 
the  greater  elegance  and  more  artificial  process  of  less  formally  vigorous 
writers."  On  the  contrary,  Sylvester,  whose  enthusiasm  bred  contagion 
wherever  he  taught,  whether  in  England  or  America,  in  words  often  quoted 
from  his  presidential  address  to  the  mathematical  and  physical  section  of  the 
British  A.ssociatton  in  1869,  says:  "I  should  rejoice  to  see  mathematics 
taught  with  that  life  and  animation  which  the  presence  and  example  of  her 
young  and  buoyant  sister  (natural  and  experimental  science)  could  not  fail 
to  impart,  short  roads  preferred  to  long  ones,  Euclid  honorably  shelved  or 
buried  'deeper  than  ever  plummet  .sounded.'  out  of  the  school  boy's  reach, 
morphology  introduced  into  the  elements  of  al^^ebra — projection,  correlation 
and  motion  accepted  as  aids  to  geometry — the  mind  of  the  student  quickened 
and  elevated  and  his  faith  awakened  by  early  initiation  into  the  ruling 
ideas  of  polarity,  continuity,  infinity,  and  familiarization  with  the  doctrine 
of  the  imaginary'  and  the  inconceivable."  He  confesses:  "The  early  study 
of  Euclid  made  me  a  hater  of  geomtftr>'  .  .  .  and  yet  in  spite  of  this  repug- 
nance, which  had  become  a  second  nature  in  me,  whenever  I  went  far 
enough  into  any  mathematical  question  I  found  I  touched  at  last  a  geomet- 
rical bottom."  Again,  Todliunter,  the  teacher,  examiner  and  English 
mathematical  text-liook  writer  f^ar  cxccllnuf,  in  a  56-p:ige  essay  on  Ele- 
mentary' Geometry,  wields  the  cudvjels  most  vigorously  in  fav<ir  of  a  strict 
adherence  to  Euclid.  He  suggests  that  the  grounds  of  Sylvester's  dislike 
may  have  been  "only  the  repugnance  which  might  naturally  lie  felt  by  a 
creative  mind  conscious  of  the  power  to  advance  without  any  superfluous 
aid,"  and  says:  "Tradition  seems  to  record  such  characteristics  of  Newton 
and  Pascal.  It  would  be  unwise,  however,  to  suppose  that  such  excep- 
tional cases  are  likely  to  be  common." 
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The  opposition  to  Euclid  in  Enfi:land  seems  first  to  have  taken  definite 
form  in  the  organization  in  the  year  1871  of  the  Association  for  the  Im- 
provement of  Geometrical  Teachin)^,  whose  object,  as  stated  in  the  Code  of 
Rules,  "shall  be  to  effect  improvements  in  the  teaching  of  elementary 
mathematics  and  mathematical  physics,  and  especially  of  geometr>'."  This 
association  has  published  a  syllabus  of  plane  geometry,  a  syllabus  of 
modem  geomctr>',  and  a  text -book  entitled  Elements  of  Plane  Geometry; 
but  by  reason  of  the  undisguised  hostility  of  various  boards  of  examiners, 
it  has  accomplished  comparatively  little.  The  present  revival  of  the  dis- 
cussion is  due  to  the  untiring  activity  and  zeal  of  Professor  John  Perry, 
whose  charming  naivete  is  not  concealed  even  in  his  text -book  on  the 
calculus.  For  twenty -odd  years,  in  season  and  out  of  season,  with  reason, 
and  sometimes,  I  fear,  without  reason,  he  has  preached  on  "England's 
Neglect  of  Science,**  "The  Defects  in  the  Teaching  of  Mathematics,**  and 
similar  subjects,  till  finally  he  secured  a  hearing  before  the  two  sections  of 
the  British  Association  in  September,  1901.  As  early  as  July  he  notified 
those  who  were  expected  to  take  part  in  the  discussion ,  of  the  date  assigned 
for  the  reading  of  his  paper,  September  16,  and  had  copies  of  his  paper 
printed  for  distribution  before  the  meeting;  but  a  change  to  a  date  three 
days  earlier  was  found  imperative,  so  that  some  of  the  expected  speakers 
did  not  reach  Glasgow  in  time,  while  those  who  were  present  did  not  have 
the  wished -for  opportunity  carefully  to  examine  the  paper  before  the  dis- 
cussion. Still  the  written  remarks  from  various  contributors  now  pub- 
lished with  the  address,  render  this  change  of  slight  consequence. 

Professor  Perr>'  was  ver>'  much  in  earnest.  He  begged  his  auditors  to 
give  him  the  benefit  of  their  severest  criticism  and  advice,  and  said:  "Any- 
body who  thinks  I*  am  making  a  mistake,  or  who  sees  how  my  method 
may  be  improved,  and  who  holds  his  tongue,  is  doing  a  real  harm  to  the 
countr>-.'*  As  would  he  expected  from  a  teacher  in  a  technical  college. 
Professor  Perr>'  is  a  staunch  believer  in  the  utilitv  of  mathematics.  The 
obvious  foniis  of  usefulness  in  the  study  of  mathematics  he  enumerates  as 
follows : 

*'l.  In  producing  the  higher  emotions  and  giving  mental  pleasure. 
Hitherto  neglected  in  teaching  almost  all  boys. 

2.  (//)  In  brain  development.  {^)  In  producing  logical  ways  of 
thinking.     Hitherto  neglected  in  teaching  most  boys. 

3.  In  the  aid  given  by  mathematical  weapons  in  the  study  of  physical 
science.      Hitherto  neglected  in  teaching  almost  all  l)oys. 

4.  In  pas>ing  examinations.  The  only  form  that  has  not  been  neg- 
lected.    The  only  form  really  recognized  by  teachers. 

5.  In  giving  men  mental  tcK»ls  as  tasv  to  use  as  their  legs  or  arms, 
enabling  them  to  go  on  with  their  education  (development  of  their  souls 
and  brains)  throughout  their  lives,  utilizing  for  this  pnrp<ise  all  their  ex- 
perience. This  is  exactly  analogous  with  the  power  to  educate  one's  self 
through  the  fondness  for  reading. 

6.  Perhaps  included  in  (5).  in  teaching  a  man  the  importance  of 
thinking  things  out  for  himself  and  so  delivering  him  from  the  present 
dreadful  yoke  of  authority,  and  convincing  him  that  whether  he  obeys  or 
commands  others,  he  is  one  of  the  highest  of  beings.  This  is  usually  left 
to  other  than  mathematical  studies. 

7.  In  making  men  in  any  profession  of  applied  science  feel  that  they 
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know  the  principles  on  which  it  is  based  and  according;  to  which  it  is  being 
developed. 

8.  In  giving  to  acute  philosophical  minds  a  logical  counsel  of  perfec- 
tion altogether  charming  and  satisfying,  and  so  preventing  their  attempting 
to  develop  any  philosophical  subject  from  the  purely  abstract  point  of  view, 
because  the  absurdity  of  such  an  attempt  has  become  obvious." 

He  believes  most  sincerely  that  these  desirable  functions  would  be 
performed  well  under  the  new  system  which  is  suggested.  It  may  be  well 
to  quote  a  characteristic  passage:  *'The  ancients  devoted  a  lifetime  to  the 
study  of  arithmetic ;  it  required  days  to  extract  a  square  root  or  to  multiply 
two  numbers  together.  Is  there  any  great  harm  in  skipping  all  that,  in 
letting  a  boy  learn  multiplication  sums,  and  in  starting  his  most  abstract 
reasoning  at  a  more  advanced  point?  Where  would  be  the  harm  in  letting 
a  boy  assume  the  truth  of  many  propositions  of  the  first  four  books  of 
Euclid,  letting  him  accept  their  truth  partly  by  faith,  partly  by  trial?  Giv- 
ing him  the  whole  fifth  book  of  Kuclid  by  simple  algebra?  Letting  him 
assume  the  sixth  book  to  be  axiomatic?  Letting  him,  in  fact,  begin  hib 
severer  studies  where  he  is  now  in  the  habit  of  leaving  off?  We  do  much 
less  orthodox  things.  Every  here  and  there  in  ()ne\s  mathematical  studies 
one  makes  exceedingly  large  assumptions,  because  the  methodical  study 
would  be  ridiculous  even  in  the  eyes  of  the  most  pedantic  of  teachers.  I 
can  imagine  a  whole  year  devoted  to  the  philosophical  .study  of  many 
things  that  a  student  now  takes  in  his  .stride  without  trouble.  The  present 
method  of  training  the  mind  of  a  mathematical  teacher  causes  it  to  strain  at 
gnats  and  to  swallow  camels.  Such  gnats  are  most  of  the  propositions  of 
the  sixth  book  of  Euclid ;  propositions  generally  about  incommensurables ; 
the  use  of  arithmetic  in  geometry ;  the  parallelogram  of  forces,  etc. ; 
decimals.  The  camels  I  do  not  care  to  mention  because  I  am  in  favor 
of  their  being  swallowed,  and  indeed  I  should  like  to  .see  them  greatly 
increased  in  number;  these  exist  in  the  simplest  arithmetic,  and  geometry 
and  algebra.  Why  not  put  aside  ever  .so  much  more,  so  as  to  let  a  young 
boy  get  quickly  to  the  solution  of  partial  differential  equations  and  other 
useful  parts  of  mathematics  that  only  a  few  men  now  ever  reach?  I  have 
no  right  to  dictate  in  these  matters  to  the  pure  mathematicians.  They  may 
see  more  clearly  than  I  do  the  necessity  of  a  great  mathematician  going 
through  the  whole  grind  in  the  orthodox  way;  but,  if  so,  I  hardly  see 
their  position  in  regard  to  arithmetic  and  other  things  in  the  study  of  which 
they  do  allow  skipping.  I  should  have  thought  that  the  advantage  of 
knowing  how  to  use  spherical  harmonics  or  Bes.sel  functions  at  the  age  of 
seventeen,  so  as  to  be  able  to  start  in  mathematics  at  Cambridge  just  about 
the  place  where  some  of  the  best  mathematical  men  now  end  their  studies 
forever,  of  starting  at  this  high  level  with  youthful  enthusiasm,  and  indi- 
viduality, and  inventiveness,  would  more  tlian  compensate  for  the  evils  of 
skipping.'* 

The  first  part  ot  the  .syllabus,  and  the  only  part  we  shall  take  up,  is 
entitled  "A  Course  of  Elementar>'  Mathematics.  A  course  of  study  recom- 
mended for  training  colleges  and  for  boys  and  girls.'* 

'*Anthfn€iir. — Decimals  to  be  used  from  the  beginning;  the  fallacy  of 
retaining  more  figures  than  are  justifiable  in  calculations  involving  numbers 
which  represent  observed  or  measured  quantities.  Contracted  and  approx- 
imate methods  of  multiplying  and  dividing  numbers  whereby  all  unneces- 
sary  figures    may    be    omitted.     Using    rough     checks     in     arithmetical 
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work,   especially  with   regard   to  the  position  of  the  decimal   point. 

The  use  of  5.204X10*  for  520400,  and  of  5.204X10'  for  .005204.  The 
meaning  of  a  common  logarithm;  the  use  of  logarithms  in  making  calcula- 
tions involving  multiplication,  division,  involution  and  evolution;  calcula- 
tion of  numerical  values  from  all  sorts  of  formulae  however  complex. 

The  principle  underlying  the  construction  and  method  of  using  a 
common  slide  rule;  the  use  of  a  slide  rule  in  making  calculations.  Con- 
version of  common  logarithms  into  Napierian  logarithms.  The  calculation 
of  square  roots  by  the  ordinary  arithmetical  method.  Using  algebraic 
formula-  in  working  questions  in  ratio  and  variation.  Simplification  of 
fractions.     Calculation  of  percentages,  etc. 

Alx^bra, — To  understand  any  formula  so  as  to  be  able  to  use  it  if 
numerical  values  are  given  for  the  various  quantities.  Rules  of  indices. 
Being  told  in  words  how  to  deal  arithmetically  with  a  quantity,  to  be  able 
to  state  the  matter  algebraically.  .  .  .  Problems  leading  to  easy  equations 
in  one  or  two  unknowns.  Easy  transformations  and  simplifications  of 
formula:,  and  in  easy  cases  finding  any  one  of  several  quantities  in  a  form* 
ula  when  the  others  are  given.  .  .  .  The  determination  of  the  numerical 
values  of  constants  in  equations  of  known  form  when  particular  values  of 
the  variables  are  given.  The  meaning  of  the  expression  'A  varies  as  B.' 
Factors  of  such  expressions  as  .v" — «',  .v' — llx-|-30,  x* — 5.r — 66." 

From  the  paragraph  on  mensuration  I  can  quote  only  a  few  statements, 
showing  how  Professor  Perry  would  use  experimental  methods  to  test  the 
accuracy  of  rules.  Thus,  "Testing  experimentally  the  rule  for  the  length 
of  the  circumference  by  using  strings  round  cylinders,  or  by  rolling  a 
disc  or  sphere.  Inventing  methods  of  measuring  the  lengths  of  cur%'es. 
Testing  rules  for  the  areas  of  a  triangle,  parallelogram,  etc.,  by  use  of 
scales  and  squared  paper.'*  The  determination  of  the  areas  of  irregular 
plane  figures  by  five  different  methods,  including  the  use  of  Simpson's  rule 
and  the   planinieter.     .  "Rules  for   volumes  of   prisms,  cylinders, 

cones,  spheres  and  rings,  verified  by  actual  experiment;  for  example,  by 
filling  vessels  with  water  or  by  weighing  objects  of  these  shapes  made  of 
material  of  known  density,  or  by  allowing  such  objects  to  cause  water  to 
overflow  from  a  vessel.  .  .  .  Stating  a  mensuration  rule  as  an  algebraic 
formula,  etc." 

'*  Cst'  of  Sf/uitrrt/  Pap^r. — The  use  of  squared  paper  by  merchants  and 
others  to  show  at  a  glance  the  rise  and  fall  of  prices,  of  temperature,  of  the 
tide,  etc.  The  use  of  squared  paper  should  l)e  illustrated  by  the  working 
of  many  kinds  of  exercises,  but  it  should  l>e  i>ointed  out  that  there  is  a  gen- 
eral idea  underlying  them  all."  Among  others  he  mentions  .such  as  the 
following:  "Plotting  of  stati.stics  of  any  kind  what.soever,  of  general  or 
special  interest.     What  such  curves  teach.     Kates  of  increase. 

Interf)olation.  Probable  errors  of  ohser\'ation.     The  calcula- 

tation  of  a  table  of  logarithms.  Finding  an  average  value.  The  method 
of  fixing  the  position  of  a  p<iint  in  a  plane.  Plotting  of  functions,  such  as 
y=<i.i-«,  y~'it^^,  for  various  values  of  <i.  ^.  and  «.  The  .straight  line,  mean- 
ing of  its  slope,  slope  of  a  curve  at  any  point  in  it. 

Determination  of  maximum  and  minimum  values.  The  solution  of 
equations.'* 

^'(ififmetry, — Dividing  lines  into  parts  in  given  proportions,  and  other 
experimental  illustrations  of  the  sixth  book  of  Euclid.  Measurements  of 
angles  in  degrees  and  radians.     The  definitions  of  the  sine,  cosine  and  tan- 
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gent  of  an  angle;  determination  of  their  values  by  graphical  methods; 
setting  out  of  angles  by  means  of  a  protractor  when  they  are  given  in  de- 
grees or  radians,  also  when  the  value  of  the  sine,  cosine  or  tangent  is  given. 
Use  of  tables  of  sines,  cosines  and  tangents.  The  solution  of  a  right* 
angled  triangle  by  calculation  and  by  drawing  to  scale.  The  construction 
of  a  triangle  from  any  given  data ;  determination  of  the  area  of  a  triangle. 
The  more  important  propositions  of  Euclid  may  be  illustrated  by  actual 
drawing;  if  the  proposition  is  about  angles,  these  may  be  measured  by 
means  of  a  protractor;  or  if  it  refers  to  the  equality  of  lines,  areas  or  ratios, 
lengths  may  be  measured  by  a  scale,  and  the  necessary  calculations  made 
arithmetically.  This  combination  of  drawing  and  arithmetical  calculation 
may  be  freely  used  to  illustrate  the  truth  of  a  proposition.  A  good  teacher 
will  occasionally  introduce  demonstrative  proof  as  well  as  mere  measure- 
ment." Then  follow  some  elementar>'  uses  of  analytic  geometry  of  space 
and  descriptive  geometry. 

In  the  ver>'  interesting  discussion  which  followed  the  reading  of  the 
paper  and  the  presentation  of  the  syllabus  decided  objection  was  made  to 
the  strongly  utilitarian  tendency  of  a  large  part  of  Professor  Perry's  re- 
marks. Professor  Forsyth,  in  particular,  said:  "I  must  point  out  what 
would  be  a  platitude  if  we  were  not  in  discussion,  that  scientific  subjects 
do  not  progress  necessarily  on  the  lines  of  direct  usefulness.  Very  many 
of  the  applications  of  the  theories  of  pure  mathematics  have  come 
many  years,  sometimes  centuries,  after  the  actual  discoveries  themselves. 
The  weapons  were  at  hand,  but  the  men  were  not  ready  to  use  them. 
Take  the  ca.se  of  medicine,  which  surely  is  a  practical  subject.  It  owes 
immense  debts  to  the  study  of  sciences  like  physiolog>'  and  bacteriology ; 
yet  these  have  been  developed  and  continue  to  be  developed,  along  their 
own  lines,  without  being  guided  in  the  direction  of  immediate  application 
at  every  turn.  Yet  independent  as  has  been  their  development,  it  is  noto- 
rious that,  perhaps  all  the  more  because  of  tlieir  freedom  in  growth,  they 
have  provided  new  knowledge  that  is  of  the  utmost  importance  in  the  con- 
duct of  living  processes.  Take  one  last  example,  the  X  rays.  If  any  one 
had  been  set  down,  as  a  practical  problem,  to  take  a  photograph  through 
solid  things,  I  think  the  common  answer  would  have  been  that  he  was 
being  told  to  solve  an  insoluble  problem.  Yet  its  solution  came  from  the 
physicists,  indirectly  as  it  were,  in  the  course  of  researches  made  to  obtain 
knowledge  for  its  own  sake.  The  knowledge  so  obtained  has  subsequently 
led  to  wonderful  results  in  its  application.  Influenced  by  these  examples 
and  by  others  more  directly  mathematical  upon  which  I  shall  not  enter,  I 
must  decline  to  accept  utility  as  the  main  or  the  sole  discriminating  test, 
either  in  the  study  or  the  teaching  of  mathematics.*' 

Had  I  the  time  I  should  like  to  quote  from  the  remarks  of  several  of 
the  other  participants,  but  I  shall  have  to  content  myself  with  a  few  selec- 
tions. 

Lord  Kelvin  wrote:  **I  am  overdone  with  work  which  must  not  be 
postponed,  and  I  am  sorry  therefore  not  to  be  able  to  write  anything  on  the 
subject.  I  think  your  syllabus  was  good  indeed.  It  is  very  like  the 
teaching  I  had  from  my  lather." 

Sir  John  Gorst,  chairman  of  the  joint  session,  told  a  unique  experi- 
ence he  bad  in  New  Zealand  in  his  younger  days.  He  said:  "I  taught, 
or  attempted  to  teach,  mathematics  to  the  Maori  boys  and  men.  As  far  as 
the  teaching  of  arithmetic  went  I  taught  on  a  sort  of  embr>'o  Sonnenschein 
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principle,  and  I  found  them  remarkably  apt  and  quick  pupils.  They 
learned  the  practical  arithmetic,  which  was  useful  to  them  in  actual  life, 
and  they  learned  it  with  extraordinary  rapidity  far  faster  than  boys  or  men 
would  j^enerally  learn  it  in  this  country.  But  when  in  my  youthful  enthu- 
siasm I  proceeded  to  tr>'  to  teach  some  of  them  Euclid,  or  rather  j2:eometry 
after  the  Euclid  fashion,  I  absolutely  and  entirely  failed.  There  was  not  one 
of  them  that  could  grasp  or  understand  the  simplest  of  the  propositions  of 
Euclid.  .  .  Had  I  had  the  advanta(;:e  of  the  discussion  to  which  I  have 
listened  to-day,  I  should  have  abandoned  teaching  in  the  ordinary  way  until 
they  had  been  familiarized  w*ith  angles,  lines,  areas,  and  geometrical  fig- 
ures, of  which  the  Maori  youth  was  absolutely  ignorant.  I  suppose  by  a 
method  of  that  kind  even  the  least  developed  intellect  of  the  uncivilized 
native  of  New  Zealand  might  have  been  brought  to  take  in  some  of  the 
ver>'  simple  propositions  of  geometry." 

Professor  Ivverett  said:  **The  teaching  of  geometry  has  been  too 
prosaic.  The  minds  of  hoys  and  girls  are  not  ripe  for  dealing  with  ab- 
stractions. The  way  in  which  Euclid  begins  (especially  if  the  whole  body 
of  definitions  is  taken  first)  gives  the  learner  the  impression  of  a  castle  in 
the  clouds. 

A  moderate  amount  of  practical  geometry  should  come  first,  including 
methods  of  bisecting  angles  and  lines,  drawing  lines  at  right  angles,  mak- 
ing a  triangle  with  sides  of  prescribed  lengths,  and  inscribing  a  regular 
hexagon  in  a  given  circle.  This  will  give  the  learner  definite  conceptions, 
and  help  him  to  feel  that  he  is  on  solid  ground. 

Side  by  side  with  Euclid,  or  a  substitute  for  Euclid,  verification  by 
actual  measurement  of  carefully  drawn  figures  should  be  encouraged.  It  is 
useful  as  a  test  of  the  accuracy  with  which  measurements  can  be  made  by 
the  methods  employed*  and  also  useful  as  a  check  against  mistakes — which 
are  liable  to  be  made  in  abstract  reasoning  as  well  as  in  other  matters.  One 
of  the  most  important  habits  in  scientific  investigation  of  all  kinds  is  the 
habit  of  testing  the  correctness  of  one's  conclusions  by  independent  meth- 
ods; and  this  habit  should  be  inculcated  by  assiduous  practice,  as  an  im- 
portant element  in  personal  character — an  element  inseparably  associated 
with  the  honest  pursuit  of  truth. 

The  leanKT  should  be  taken  on,  as  quickly  as  is  consistent  with  intel- 
ligent progress,  to  the  higher  branches  of  mathematics. 

The  elementary  conceptions  of  the  infinitesimal  calculus  and  its  simpler 
processes,  should  be  introduced  at  an  early  stage  in  mathematical  teaching. 

Another  subject  that  is  too  long  postponed  is  solid  geometry.  It  is 
postponed  so  long  that  most  boys  do  not  get  it  at  all.  Considering  that 
we  live  and  move  in  space  of  three  dimensions,  it  is  unreasonable  and  im- 
practical to  confine  all  accurate  thinking  and  teaching  for  three  or  four 
years  to  two-dimensional  space.  The  result  is  to  produce  an  instinctive 
shrinking  from  three-dimensional  thinking,  as  if  it  involved  some  terrible 
mystery."  I  wonder  what  Professor  Everett  would  think  of  the  method 
now  coming  into  vogue  in  Italy  of  teaching  plane  and  solid  geometry 
together  from  the  beginning!  Professor  Everett's  remarks  are  so  good 
throughout  that  I  should  like  to  quote  further,  but  time  will  not  permit. 
I  will  hasten  on  to  Professor  Perry's  summing  up  of  the  discussion. 
He  says:  *'\Ve  who  have  taken  part  in  this  discussion  have  been  criticized 
by  some  educationists  because  we  have  only  been  expressing  well-known 
educational  truths.     They  forget  that,  however  well-known   these  truths 
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may  be,  they  have  never  yet — never  till  now— been  expressed  publicly 
by  more  than  two  or  three  mathematical  teachers.  They  forget  that  a 
reform  in  the  teaching  of  mathematics  was  absolutely  impossible  without 
the  consent  and  advice  of  the  mathematicians. 

It  will  be  found  that  my  syllabus  contains  almost  all  the  new  sugges- 
tions which  were  made  by  speakers  who  had  no  time  to  study  it.  ( 1 )  Exper- 
imental geometry  to  precede  demonstrative.  (2)  Some  deductive  reasoning 
to  accompany  experimental  geometr>'.  (3)  Mathematics  to  enter  into  the 
experimental  science  syllabus  as  much  as  possible.  (4)  Rough  guessing  at 
lengths,  weights,  etc.,  to  be  encouraged.  (5)  Recognition  of  the  incom- 
pleteness of  any  external  examination.  (6)  The  importance  of  familiarizing  a 
boy  with  problems  in  three-dimensional  space.  (7)  A  hard  and  fast  sylla- 
bus undesirable;  even  the  sequence  of  subjects  to  be  left  to  a  good  teach- 
er's initiative. 

Further  on  Professor  Perry  rather  nonchalantly  says:  '*On  the  whole,  I 
think  it  may  be  said  that  I  am  in  accord  with  every  one  of  my  critics,  but 
of  course  I  know  that  they  cannot  unreservedly  agree  to  the  adoption  of 
my  syllabus  as  it  stands  for  every  kind  of  student.  At  all  events  it  is 
quite  evident  that  there  is  unanimity  in  the  desire  for  an  immediate  large 
reform  in  the  teaching  of  mathematics. 

I  have  long  known  that  there  is  this  unanimity  among  educationists 
generally,  but  it  is  unexpected  to  find  it  among  the  great  mathematicians, 
and  the  most  important  teachers  of  mathematics.  I  take  it  that  we  are  all 
agreed  upon  the  following  points: — 

1.  Experimental  methods  in  mensuration  and  geometr\'  ought  to  pre- 
cede demonstrative  geometry,  but  even  in  the  earliest  stages  some  deduc- 
tive reasoning  ought  to  be  introduced. 

2.  The  experimental  methods  adopted  may  greatly  be  left  to  the  judg- 
ment of  the  teachers:  they  may  include  all  those  mentioned  in  the  ele- 
mentary syllabus  which  I  presented. 

Some  of  the  things  for  which  I  contend  were  put  so  prominently  for- 
ward that,  if  speakers  did  not  object  to  them  specifically,  they  may  almost 
be  taken  as  agreed  to.  They  are  such  things  as  these  that  follow.  Most 
of  them  are  agreed  to  specifically  by  about  half  my  critics. 

3.  Decimals  ought  to  be  used  in  arithmetic  from  the  beginning. 

4.  The  numerical  evaluation  of  complex  mathematical  expressions  may 
be  taken  up  almost  as  part  of  arithmetic,  or  at  the  beginning  of  the  study 
of  algebra,  as  it  is  useful  in  familiari/ing  boys  with  the  meaning  of  mathe- 
matical symbols. 

5.  Logarithms  may  be  used  in  numerical  calculation  as  soon  as  a  boy 
knows  that  /i"X<i"=<j"-^-"',  and  long  before  he  is  able  to  calculate  logarithms. 
But  a  boy  ought  ^o  have  a  clear  notion  of  what  is  meant  by  the  logarithm 
of  a  number. 

6.  In  mathematical  teaching,  a  thoughtful  teacher  may  be  encouraged 
to  distinguish  what  is  essential  for  education  in  the  sequence  which  he 
employs,  from  what  is  merely  according  to  <irbitrary  fashion,  and  to  en- 
deavor to  find  out  what  sequence  is  best,  educationally,  for  the  particular 
kind  of  boy  whom  he  has  to  teach. 

7.  Examination  cannot  be  done  away  with  in  England.  Great  thought- 
fulness  and  experience  are  necessary  qualifications  for  an  external  exam- 
iner.    It  ought  to  be  understood  that  an  examination   of  a  good  teacher's 
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pupils  by  any  other  examiner  than  the  teacher  himself  is  an  imperfect  ex- 
amination. 

I  have  not  much  doubt  as  to  the  unanimity  with  which  everybody  may 
be  said  to  have  agreed  explicitly  or  implicitly  to  all  the  above  statements. 
About  these  that  follow  I  am  in  more  doubt.  More  than  half  my  critics 
will,  I  believe,  agree  to  them  all  for  all  students.  I  think  that  every  one 
of  my  critics  will  agree  to  allow  a  judicious  teacner  a  free  hand,  especially 
when  he  knows  that  his  pupils  are  likely  to  need  the  use  of  mathematics 
in  their  other  studies,  and  especially  if  they  are  likely  to  become  engineers, 
— i.  e.,  men  who  apply  the  principles  of  natural  science  in  their  daily  work. 

8.  A  thoughtful  teacher  ought  to  know  that  by  the  use  of  squared 
paper  and  easy  algebra,  by  illustrations  from  dynamics  and  laboratory  ex- 
periments, it  is  possible  to  give  to  young  boys  the  notions  underlying  the 
methods  of  the  Infinitesimal  Calculus. 

9.  A  thoughtful  teacher  may  freely  use  the  ideas  and  symbolism  of 
the  calculus  in  teaching  elementary  mechanics  to  students. 

10.  A  thoughtful  teacher  may  allow  boys  to  begin  the  formal  study  of 
the  calculus  before  he  has  taken  advanced  algebra  or  advanced  trigonom- 
etr>',  or  the  formal  study  of  analytical  or  geometrical  conies,  and  ought  to 
be  encouraged  to  use  in  this  study  not  merely  geometrical  illustrations,  but 
illustrations  from  mechanics  and  physics,  and  illustrations  fioni  any  other 
quantitative  study  in  which  a  boy  may  be  engaged." 

Since  Professor  Pcrrv's  report  was  published  the  discussion  has  gone 
merrily  on.  By  invitation  of  a  member  of  the  British  Association  com- 
mittee some  twenty -two  teachers  in  prominent  English  public  .schools  sent 
in  a  sketch  of  the  changes  they  would  like  to  see  made.  In  the  treatment 
of  geonietr>'  they  are  of  opinion:  — 

**1.  That  the  subject  should  be  made  anthmetical  and  practical  by  the 
constant  use  of  instruments  for  drawing  and  measuring. 

2.  That  a  substantial  course  of  such  experimental  work  should  pre- 
cede any  attack  upon  Kuclid's  text. 

3.  That  a  considerable  number  of  Euclid's  propositions  should  be 
omitted,  and  in  particular 

4.  That  the  second  l>ook  should  be  treated  slightly  and  postponed  till 
III,  35  is  reached. 

5.  That  Euclid's  treatment  of  proportion  is  unsuitable  for  elementary 
work." 

As  to  arithmetic,  they  think  it  '^might  well  be  simplified  by  the  aboli- 
tion of  a  gcKxi  many  rules  which  are  given  in  text -books.  Elaborate 
exercises  in  vulgar  fractions  are  of  doubtful  utility ;  the  same  amount  of 
time  given  to  the  use  of  decimals  would  be  better  spent.     .  Four- 

figure  logarithms  should  l>e  explained  and  used  as  soon  as  possible.  It  is 
generally  admitted  that  we  have  a  duty  to  perform  towards  the  metric  sys- 
tem. This  is  best  discharged  by  providing  all  boys  with  a  centimeter  scale, 
and  giving  them  continual  exercise  in  verifying  geometrical  propositions 
bv  measurement.  .     .     Probably  it  is  right  to  teach  square  root  as  an 

arithmetical  rule.  .  .  .  Cul>e  root  is  harder  and  should  be  postponed 
until  it  can  be  studies!  as  a  particular  case  of  Horner's  method  of  solving 
equations  approximately.  *  * 

Passing  to  algebra,  we  find  that  a  teacher's  chief  difficulty  is  in  the 
tendency  of  his  pupils  to  use  their  symbols  in  a  mechanical  and  unintelli- 
gent way.     .     .     .     Elementary  work  in  algebra  should  be  made  as  far  as 
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possible  arithmetical.     .     .     .     Such  an  exercise  as  the   plottin^^  of  the 
graph  ^=2.r— -^  provides  a  series  of   useful   arithmetical  examples   which 

have  the  advanta^^e  of  being  connected  together  in  an  interesting  way.  . 
Subsequently  curve  tracing  gives  a  valuable  interpretation  of  the  solutions 
of  equations.  .  .  .  Wc  think  that  undue  weight  is  often  given  to  such 
subjects  as  algebraic  fractions  and  factors.  .  .  Might  not  the  theory  of 
quadratics  be  deferred  till  it  can  be  dealt  with  in  connection  with  that  of 
equations  of  higher  degrees?  .  .  .  Indices  may  be  treated  very  slightly. 
.  .  .  Our  recommendations  in  algebra  are  corollaries  of  two  or  three 
simple  thoughts;  the  object  in  view  being, — to  discourage  mechanical 
work;  the  means  suggested, — to  postpone  the  more  abstract  and  formal 
topics,  and,  broadly  speaking,  to  arithmeticize  the  whole  subject.'* 

They  recommend  that  this  be  followed  by  a  type  of  diluted  trigonom- 
etry in  which  only  the  sine,  cosine,  and  tangent  shall  be  introduced  with 

the  two  identities  j///8'»-}-f^r0=l,  ian  8-^"^  afterward  returning  to  for- 
mal algebra  for  *'a  revision  course  bringing  in  literal  equations,  irrational 
equations,  and  simultaneous  quadratics  illustrated  by  graphs,  partial  frac- 
tions, and  binomial  theorem  for  positive  integral  index.*' 

At  the  annual  meeting  of  the  mathematical  association  held  in  London, 
January  18,  a  paper  was  presented  by  Professor  A.  Lo<ige  on  Reform  in  the 
Teaching  of  Mathematics.  He  spoke  principally  of  the  teaching  of  geom- 
etry, and  said:  "I  believe  we  could  not  do  better  at  the  outset  than  adopt 
some  French  text -book  as  our  model.  The  Americans  have  done  so 
already. 

The  chief  points  in  the  French  text -books  are 

1.  The  more  orderly  arrangement  of  propositions. 

2.  The  entire  separation  of  theorems  from  problems  of  construction, 
hypothetical  constructions  being  used  in  proving  a  theorem. 

3.  The  closer  association  of  a  proposition  and  its  converse  when  both 
are  true. 

4.  The  adoption  of  arithmetical  notions  and  algebraic  processes 

5.  The  early  introduction  of  simple  loci. 

6.  Insistence  on  accurate  figures  drawn  by  accurate  and  practical 
processes. 

7  Practice  in  exercises  from  the  very  beginning.  Mr.  Greenstreet 
suggests  that  I  should  also  add : 

8.  Attention  paid  to  the  various  phases  of  a  theorem  as  the  figure 
changes,  and  (as  the  student  progresses)  to  the  easier  forms  of  generaliza- 
tion. 

**The  greater  part  of  these  improvements  could  be  adopted  at  once, 
provided  the  sanction  of  the  great  examining  bodies  can  be  obtained." 
Aye,  but  there's  the  rub. 

The  S*'h(H>l  W'oriti  for  March  is  a  special  mathematical  nunilier.  It 
contains  articles  on  school  mathematics  frum  the  university  point  of  view 
by  mathematicians  of  Oxford,  Cambridge  and  (ilasgow.  an  article  on 
Elementary  Trigonometry  in  Schools,  by  Professor  Mathews:  a  Review  of 
the  British  Association  Discussion,  by  Professor  Hryan;  a  paper  on  the 
Teaching  of  Secondar>'  Mathematics,  by  Professor  M  inch  in :  one  on  the 
Teaching  of  Euclid's  Elements,  by  Headmaster  Fletcher,  together  with 
considerable  correspondence.  I  shall  make  a  few  selections  from  Professor 
Bryan's  review.     He  says: — 
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* '  It  may  now  be  taken  for  panted  that  some  important  chan^^es  are 
at  the  present  time  desirable  in  the  order  of  leaminn^  mathematics  in  this 
country  (for  I  reflet  to  find  that  so  much  is  being  said  about  teaching  and 
so  little  about  learning),  but  it  is  greatly  to  be  feared  that,  soon  after  a 
change  has  been  made,  the  new  system  will  be  found  to  have  its  own  draw- 
backs no  less  than  the  old.     .     .     . 

In  the  old  style  of  things  the  use  of  algebraic  symbols  was  prohibited 
in  examinations  in  Euclid.  Is  it  not  the  fact  that  much  greater  life  and 
reality  can  l)e  put  into  the  study  of  geometry  by  encouraging  instead  of  ex- 
cluding the  use  of  algebraic  formula:?*' 

After  giving  illustrations  he  goes  on  to  say: — 

"This  use  of  algebra  in  the  study  of  geometry  has  the  following  advan - 
tages ; — 

1.  It  breaks  down  the  hard  and  fast  line  between  algebra  and  geometry. 

2.  It  furnishes  the  student  with  a  number  of  easy  examples  and  exer- 
cises in  geomctr>'.     .     .     . 

3.  It  introduces  the  beginner  in  algebra  to  the  use  of  symbols  for  rep- 
resenting concrete  quantities  (lengths,  angles,  etc.)  and  to  the  nature  and 
meaning  of  an  algebraic  formula.     .     . 

.  .  .  P'ormal  blackboard  lectures  are  a  very  ineffectual  means  of 
teaching  improved  methods  to  a  beginner.  Besides  being  wasteful  of  time 
they  require  him,  (i)  to  listen  when  the  teacher  is  talking,  (ii)  to  look  at 
the  blackboard  when  he  happens  not  to  stand  in  front  of  it,  (iii)  to  write 
down  notes  of  the  lectures  and  (iv)  to  think  of  the  method  of  reasoning,  all 
at  the  same  time,  and  if  he  fails  for  a  moment  to  perform  simultaneously 
any  one  of  these  four  of)erations  he  loses  the  whole  thread  of  the  lecture. 
Hence  it  is  that  so  many  pupils  after  the  most  *  thoughtful*  lecturing  repro- 
duce faulty  text -book  proofs  which  they  have  been  warned  against  by  their 
teachers,  but  which  they  can  at  least  *get  up*.** 

He  sums  up  as  follows:  — 

**The  teacher  can  do  ver>'  little  to  reform  the  teaching  of  mathematics 
to  large  classes  of  elenientar>'  pupils,  for,  if  he  departs  materially  from  the 
methods  of  the  textb<Kiks,  the  learning  of  mathematics  will  suffer  accord- 
ingly. 

The  text -book  writer  can  do  practically  nothing  to  reform  the  teach- 
ing of  mathematics,  otherwise  his  books  will  not  sell  and  other  books  will 
l>e  used  instead.  This  is  particularly  true  when  faulty  methods  or  inaccu- 
rate statements  have  to  be  reproduced  (as  is  frequently  the  case)  in  order 
to  make  a  book  salable. 

The  examiner  can  do  much  to  reform  mathematical  teaching  by  mod- 
ifying the  character  of  his  questions  .so  far  as  this  is  consistent  with  his 
syllabus,  and  with  giving  candidates  a  fair  chance  of  scoring  marks. 

The  governors  of  educational  institutions  could  greatly  reform  matl\- 
ematical  teaching  by  increasing  the  mathematical  teaching  staffs  and  giving 
mathematics  a  more  prominent  place  in  the  curriculum.  This  must  come 
about  sooner  or  later,  and  the  sooner  the  l)etter. 

There  is  no  royal  road  to  teaching  mathematics,  for  it  is  impossible 
for  a  boy  of  given  capacity  to  learn  more  than  a  certain  amount  in  a  certain 
time,  the  rate  of  learning  varying  with  the  individual,  from  zero  upwards, 
and  if  it  be  attempted  to  introduce  new  ideas  too  rapidlj  into  the  course 
the  result  must  be  a  hopeless  failure.*' 

The  frank  confessions  and  the  suggestions  for  improvement — which  we 


—  29  — 

must  assume  to  be  equally  honest — found  in  these  discussions  throw  an 
unmistakable  flood  of  liRht  upon  the  mathematical  situation  in  the  ])ublic 
schools  of  England.  Held  in  servitude  by  the  boards  of  exam  inters,  who 
will  not  permit  a  hair's  breadth  variation  from  the  order  of  Kuclid's  ele- 
ments, and  required  to  submit  to  external  examinations  which  serve  prin- 
cipally to  reveal  the  malevolent  ingenuity  of  framers  of  impractical  problems, 
both  teachers  and  pupils  groan  under  a  worse  than  Egyptian  bondage. 
Small  wonder  that  elementary  mathematical  teaching  in  England  has  fallen 
so  far  below  that  of  France,  Germany,  Italy  or  America! 

The  probable  outcome  of  this  discussion  is  hard  to  forecast.  That  the 
committee  will  recommend  some  substantial  changes  for  the  better  may 
reasonably  be  expected.  That  it  will  advise  the  rejection  of  Kuclid  as  a 
text -book  is  by  no  means  certain,  though  it  would  seem  as  if  nothing  peda- 
gogicallv  worse  than  the  present  teaching  of  Euclid,  without  any  knowledge 
of  concrete  geometr>',  or  any  use  of  rule,  compasses,  and  protractor,  could 
easily  be  devised. 

The  process  of  change,  even  when  once  begun,  will  need  at  least  a 
generation.  Hoards  of  examiners  must  **put  away  the  evils  of  their  doing 
from  before  all  eyes  and  learn  to  do  well.** 

Teachers  will  have  to  be  trained  by  some  other  method  than  merely 
putting  new  wine  into  old  bottles,  and  possibly  the  author  in  his  anguish 
will  be  compelled  to  say,  "Oh,  that  mine  adversary  had  written  a  book!" 


Methods  of  Attach  in  Geometry 
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Geometry  has  long  been  looked  upon  as  furnishing  a  peculiar  and  dis- 
tinct kind  of  mental  discipline.  Plato  inscribed  above  the  entrance  to  his 
school,  "Let  no  one  unacquainted  with  geometry  enter  here."  Today  if 
we  are  asked  why  the  subject  is  taught  in  our  liieh  schools  we  say  tlial 
aside  from  the  fact  that  a  certain  knowledge  of  geometry,  as  that  concern- 
ing areas  and  volumes,  is  useful  and  should  be  known,  it  is  given  largely 
because  it  furnishes  almost  the  only  exani]>les  of  pure  \n\^'\c  in  the  hii^ii 
school  course,  that  it  teaches  the  student  to  consider  carefully  given  data, 
and  to  reason  troni  this  to  accurate  conclusions;  yet  whether  the  student 
can  do  this  or  not  depends  largely  up(m  how  the  .subject  is  taught.  It  a 
student  of  geometry  be  given  an  exercise  that  does  not  involve  familiar 
figures  and  theorems,  although  it  may  be  a  theorem  in  some  other  luancli 
of  mathematics,  he  is  usually  helpless  in  discovering  a  key  In  the  ])roof. 
This  shows  us  how  much  of  what  wethouj;lit  in  the  geometry  class  wa*-  the 
result  of  reason  nuist  have  been  the  result  of  a  gi>od  memory.  Supimsi.-  he 
is  given  the  theorem  that  "all  prime  nunil>ers  are  either  of  the  f«»rni  6//  f  1 
or  6«--l.*'  If  he  gets  a  ])roof  al  all.  there  is  generally  a  lack  oi  definite, 
systematic  method  of  attacking  it.  and  one  is  convincetl  that  he  is  f/o/  being 
taught  'to  consider  carefully  given  data  and  reason  from  this  to  accurate 
conclusions**  to  the  extent  that  we  might  expect.  I  find  that  only  a  small 
per  cent  of  those  who  come  to  us — a  great  many  of  whom  are  from  the 
smaller  high  schools  perhaps — are  able  to  attack  with  any  degree  of  ele- 
gance or  satisfaction  such  theorems  as  the  a1)uve. 
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Geometr>'  can  certainly  be  so  uught  as  to  secure  to  a  very  satisfactory 
de(;:ree  the  desired  culture  value  spoken  of  above,  but  I  fear  that  too  often 
we  are  satisfied  if  the  student  of  (;;eometry  can  reproduce  the  book  on  the 
blackboard  or  on  paper  and  possibly  be  able  to  justify  each  statement  of  the 
text  by  citing  some  previously  studied  proposition,  axiom,  or  definition. 
The  statement  that  one  often  hears  in  a  geometry  class  that  **I  can't  remem- 
ber how  it  begins/*  **I  forget  the  next  step,"  or  **I  don't  remember  the 
proposition  but  I  know  how  to  prove  it,"  leads  me  to  believe  that  with  far 
too  many  pupils  and  in  too  many  class  rooms  the  subject  is  more  a  drill  in 
memory  than  an  exercise  in  logic.  Granting,  however,  that  the  student  does 
see  every  step  in  the  proof,  and  sees  in  the  proof  an  example  of  logical  de- 
ductive reasoning,  the  method  of  proof  in  our  textsMs  necessarily  synthetic, 
with  no  hint  as  to  how  the  proof  was  discovered  or  what  suggested  the 
theorem ;  hence  the  study  of  the  demonstrated  theorems  cannot  of  itself 
give  the  student  the  power  to  solve  or  prove  the  various  propositions  that 
will  present  themselves  in  other  subjects.  To  get  the  greatest  educational 
good  from  the  subject  the  student  must  not  be  hurried  through  the  course, 
learning  simply  the  proofs  of  the  text,  but  must  supplement  this  by  a  great 
deal  of  original  work  in  various  demonstrations  and  solutions. 

Happily  the  exercises  (usually  called  originals  in  this  country  and 
riders  in  Kngland)  cannot  be  groupeil  into  cases,  and  methods,  rules,  or 
principles  given  that  enable  us  to  solve  all  of  each  case  as  we  used  to  do 
in  our  older  arithmetics  when  we  came  to  the  subject  of  percentage,  yet 
there  are  certain  principles  or  methods  of  attack  that  make  the  study  of  an 
exercise  systematic  or  scientific  in  the  fullest  measure,  and  unless  the  stu- 
dent is  taught  to  study  exercises  in  this  systematic  way — unless  he  is 
taught  to  study  the  exercises  from  the  standpoint  of  analysis  and  thus  dis- 
cover the  possible  lines  of  procedure  in  attacking  the  demonstration — he  is 
not  gaining  the  power  that  is  going  to  help  him  to  study  the  larger  problems 
of  life.  The  student  of  geometry,  when  given  an  exercise,  should  no  more 
fold  his  arms  and  try  to  recall  "some  proposition  like  it,"  or  look  through 
his  or  other  texts  for  a  pnx^f  than  a  student  of  botany  or  chemistry  should 
determine  a  plant  or  find  the  ingredients  of  a  compound  by  finding  in  his 
encyc!ope<lia  something  that  looks  like  it.  He  ought  to  have  a  definite 
line  of  procedure  and  be  able  when  a  proposition  is  proposed  to  do  some- 
thing if  it  is  nothing  l)ut  to  waste  paper,  just  as  the  student  of  chemistry 
would  do  something  if  nothing  but  have  an  explosion. 

While  l>iit  few  rules  can  be  laid  down,  these  few  give  system  to  our 
work.     Let  us  notice  tlie  general  lines  of  prixredure. 

1.  First.  It  s^  time'  thit!  ihf  thtorem  is  trtw  and  tiraxv  att  ace  urate  figtire^ 
and  the  accurately  drawn  figure  will  often  suggest  a  proof:  for  example, 
certain  triangles  may  apf>ear  to  l>e  congruent:  if  they  are  this  will  lead  to 
some  other  relations  that  make  the  proof  evident,  hence  we  seek  to  prove 
these  trianjjles  congruent. 

By  as>nniinK  the  theorem  to  Ik*  true  is  meant,  that,  if  for  example, 
certain  lines  or  angles  are  to  be  proven  equal  they  are  to  l>e  drawn  so:  and 
drawing  an  accurate  figure  means  not  only  that  if  lines  are  equal,  parallel 
or  f)erpendicular.  they  must  be  drawn  so,  but  also  that  lines  are  not  to  be 
drawn  equal,  parallel  or  perf)endicular  unless  they  are  given  .so.  A  triangle 
is  not  to  l>e  drawn  with  two  sides  equal  unless  the  theorem  calls  for  an 
isosceles  triangle,  nor  a  quadrilateral  drawn  with  any  two  sides  equal  or 
parallel  unless  the  exercise  calls  for  a  special  quadrilateral  of  this  kind. 
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An  inaccurate  figure  may  seem  to  show  relations  that  do  not  exist,  as  in 
the  examples  given  in  '* Ball's  Mathematical  Recreations**  where  all  trian- 
gles are  proven  to  be  isosceles  or  a  right  angle  equal  to  an  obtuse. 

2.  After  the  figure  has  been  drawn, ;^ir7  r/t'ar/r  in  mind  just  what  is  ,i^iren 
in  the  ftj^utr  and  just  ichat  is  to  /v  proven  ^  i.  c,  the  data  and  the  conrlu- 
sion.  It  is  also  very  important  that  ////•  s/udrnt  kuoTv  the  definition  of  all 
terms  in  the  theorem^  and  instead  of  the  hypothesis  and  ronc/usion  of  the 
theorem  it  will  be  well  to  use  Pascal's  advice  and  ** substitute  the  definition 
for  the  name  of  the  thing  defined"  and  thus  get  a  nert'  hypothesis  and  a 
new  con  elusion, 

3.  Next,  recall  all  the  propositions  that  can  have  a  bearin}^  upon  the 
exercise  under  consideration.  I  believe  that  a  large  part  of  the  difficulty 
that  a  beginning  student  has,  comes  from  his  not  having  clearly  in  mind 
all  these  fundamental  facts  that  he  needs.  For  example,  if  lines  are  to  be 
proven  equal,  he  must  know  all  the  propositions  that  refer  to  equal  lines, 
such  as  congruent  triangles,  opposite  sides  of  a  parallelogram,  etc.  This 
in  turn  necessitates  his  knowing  all  the  theorems  concerning  triangles,  par- 
allelograms, etc  ,  and  proving  the  triangles  congruent  will  necessitate  his 
proving  angles  equal,  and  this  likewise  requires  the  theorems  concerning 
equal  angles.  Now,  to  get  these  fundamental  facts  fixed,  I  should  require 
the  student,  at  first,  to  recall  with  each  exercise  all  the  propositions  that 
might  possibly  suggest  a  proof. 

He  is  now  ready  after  following  each  suggestion  to  its  limit,  to  select 
those  which  it  is  possible  to  use  as  well  as  those  which  it  is  best  to  use. 
When  he  has  done  this  for  some  time,  until  he  has  '*at  his  tongue's  end" 
all  propositions  and  corollaries  that  he  has  proven,  he  sees  in  each  of  the 
terms  involved  in  a  theorem,  not  only  the  one  definition  of  the  term  but 
many,  anil  is  able  to  select  the  particular  ones  that  will  lead  to  a  proof. 
For  example,  he  comes  to  think  of  parallel  lines  not  only  as  those  that  do 
not  meet  but  also  as  those  that  make  with  a  transversal  equal  alternate 
interior  angles,  equal  corresponding  angles,  or  the  two  interior  angles  on 
the  same  side  of  the  transversal  supplementar>'.  He  thinks  of  a  parallelo- 
gram not  only  as  a  quadrilateral  whose  opposite  sides  are  parallel  but  also 
as  a  quadrilateral  whose  opposite  sides  are  equal,  two  of  whose  sides  are 
equal  and  parallel,  whose  diagonals  bisect  each  other,  etc.  He  is  now  in  a 
fair  way  not  only  to  succceea,  but  to  enjoy  the  subject  and  get  from  it  very 
helpful  discipline. 

4.  But  there  is  another  ver>'  important  feature  that  we  have  not  men- 
tioned, i.  e.,  having  recalled  all  propositions  that  can  possibly  relate  to  the 
thing  to  be  proven,  certain  ones  may  be  seen  to  apply,  while  again  none 
of  these  may  come  directly  under  the  figure  as  it  is  given :  hence  now,  and 
not  until  now,  is  the  student  ready  to  draw,  and  draw  intelligently,  the 
auxiliary  lines  needed  to  make  some  of  these  theorems  apply. 

5.  Now  supposing  that  we  have  discovered  theorems  that  may  be 
made  to  apply,  t>r  i)y  drawing  auxiliary  lines  they  may  be  made  to  do  so: 
we  reverse  the  steps  of  the  analysis  and  give  the  regular  synthetic  proof. 

6.  After  carefully  analyzing  the  figure  as  .suggested  ab<»ve.  it  no  direct 
proof  can  readily  be  discovered,  then  assume  the  theorem  false  anil  by 
analysis  prove  that  the  assumption  leads  to  an  af)surdity.  This  methoil  is 
called  the  indirect  methotl  or  reduetio  ad  absurdum.     As  an  example:    two 
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trianf^Us  are  conf^ruetit  when  the  three  sides  ot  the  one  are  equal  respectively  to 
the  three  sides  of  the  other. 

In  the  other  two  cases  of  congruent  triangles  that  the  texts  generally 
give  before  this  one  is  taken  up  the  triangles  have  angles  in  each  equal,  so 
that  when  certain  sides  are  made  to  coincide  it  is  known  where  the  other 
sides  must  fall.  In  this  case,  however,  since  nothing  is  known  of  the  an- 
gles, we  do  not  know,  when  two  equal  sides  are  made  to  coincide,  where 
the  other  sides  are  going  to  fall,  hence  we  may  assume  that  they  do  not 
coincide,  but  fall  as  in  the  figure  below>  and  prove  the  assumption  absurd. 


I»roof.         1.     rUce  {\  ABC  upon  A  ABC  lo  that  B'C  will   coincide   with    BC    ind 

suppose  that  A'  does  not  fall  npon  A. 

2.  .•  A'B'     AB  and  A'C'--.\C.  .*.  trianRles  A'BA  and  A'CA  are  isoMeles. 

3.  .*.  the  perpendicular  bisector  of  A'  A  will  pass  throQKh  B  and  C  which 
is  absurd. 

4.  . ' .  the  assumption  that  A'  <loes  not  fall  upon  A  is  absurd  and  the  trianffles 
must  coincide  throughout,  and  hence  are  congruent. 

To  illustrate  the  steps  spoken  of  above  in  a  single  exercise,  suppose  we 
have  the  theorem  that,  //  the  diaiionals  of  a  trapezoid  are  equal  the  trapeMoid 
is  isosifles. 


1         '  the  tra)>e/otd  is  tu  l>e  pnived  isosceles  it  should  be  drawn  so. 
I.     (iiirn  the  traprzotd  ABCD  with  AC     BI>. 

3.  To  pro\ex\\^\  .\HCI)  is  isosceles.  Now,  use  Pascal's  advice  and  **substi- 
tiitf  thf  ik-tinitiun  in  the  place  of  the  name  of  the  thing  defined**  and 
!.av.  to  proif  \\\     DC. 

4.  Analysis.     To  prove  lines  e<|ual  requires. 

1.  con>;ruent  triauKles. 

2.  par.*illclt>granis,  etc. 

•  a      Tu  i>rove  the  triangles  congruent  re<|uires  that  we  have 

1.  The  three  sides  of  one  e(|ual,  res{)ectively,    to  the    three  sides 
of  the  other, 

2.  two  aiigli's  and  a  side  of  one  equal,  respectively,  to  two  angles 
ami  a  ^tde  of  the  other,  or 

"S.     an  angle  ami  two  sides  of  one  equal,  respectively,  to  an  angle 

and  twfi  siilcsof  the  other,  (except  in  the  ambiguous  case). 
Again,  to  proxf  thi*  angles  eifual  requires. 
1      cnn^riient  triangles. 
2.     verliral  anglt-s, 
3      parallel  lines. 
-  li       To  pr<>T«*  a  tignrc  a  parallelogram  re<|uires 
1      n|)|ri»site  htiic*i  parallel. 

2.  a  pair  of  op|visite  sidei  parallel  and  equal, 

3.  opptisite  angles  equal,  etc. 

Now,  obser%'ing  our  figure,  we  see  that  none  of  these  can  be  proven  as 
the  figure  stands ;  we  see  therefore  the  need  of  other  lines  and  seek  to  draw 
some  line  that  will  give  a  figure  or  figures  that  will  enable  us  to  use  some 
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of  the  theorems  recalled.  Suppose  our  proof  is  to  be  that  of  con^jueot 
triangles.  To  Ret  the  necessary  data  in  order  to  prove  triangle  ABC  con- 
gruent to  triangle  BCD  we  must  have  in  addition  to  what  we  already  have, 
angle  ACB  equal  to  angle  CBD;  hence  we  form  congruent  triangles  in- 
volving angles  ACB  and  CBD.  To  do  this  we  know  that  two  right  angles 
are  congruent  when  the  hypotenuse  and  a  leg  of  one  equals  the  hypotenuse 
and  a  leg  of  the  other,  and,  that  parallels  intercepted  between  parallels  are 
equal,  and,  that  perpendiculars  to  the  same  line  are  parallel;  hence  we 
drop  from  A  and  D  perpendiculars  to  BC  and  prove  triangles  AI?C  and 
BFD  congruent.  Now  we  have  angle  BCA  equal  to  angle  CBD  and  can 
prove  triangles  ABC  and  BCD  congruent  and  hence  the  proposition. 

Or  the  analysis  might  take  the  following  form,  called  suarsshr  sub' 
si  tin /ion,  as  given  in  /iemafi  &  S9nith. 

1.  I  can  prove  AB^DC  if  I  can  prove  triangles  BCD  and  ABC  con- 
gruent. 

2.  I  can  prove  these  triangles  congruent  if  I  can  prove  angles  CBD 
and  ACB  equal  for  BD^AC  and  BC  is  common  to  both. 

3.  But  from  the  given  figure  I  tapi  fiot  prove  these  angles  equal ;  hence 
drawing  auxiliary  lines  and  proving  these  angles  equal  I  can  reverse  the 
process  and  give  the  synthttir  proof. 

Summarizing  the  steps  taken  in  dealing  with  theorems  we  may  say: 

1.  Assume  the  theorem  true  and  draw  an  accurate  figure. 

2.  Get  clearly  in  mind  the  hypothesis  and  the  conclusion,  being  sure 
to  understand  the  full  meaning  of  all  terms  involved,  substituting  when 
necessary  **the  definition  in  place  of  the  namt  of  the  thing  defiticd." 

3.  Recall  all  theorems  or  definitions  that  refer  to  the  point  to  be 
proven. 

4.  If  none  of  these  seem  to  apply  to  the  figure  as  it  stands,  tr>'  to 
draw  auxiliary  lines  that  will  involve  the  thing  wanted  and  that  will  also 
give  a  figure  to  which  some  of  the  kncwn  theorems  will  apply. 

5.  If  successful,  then  reverse  the  process  and  give  the  rej;ular  syn- 
thetic proof. 

6.  But  if  a  tlirrct  proof  is  difficult  to  find,  then  assume  the  theorem 
false  and  show  that  the  assumpticm  leads  to  an  absurdity.  It  might  also 
be  well  to  call  attention  to  the  fact  that  a  eonverse  pioposition  is  generally 
more  easily  proven  by  this  the  indirett  method. 

The  solution  of  a  problem  is  approached  in  a  little  different  manner 
from  the  demonstration  of  a  theorem :  and  the  investigation  of  problems, 
together  with  the  discussion  of  the  nun^ier  of  solutions  in  general,  and  of 
the  relations  existing  in  the  data  that  give  a  definite  number  of  solutions, 
and  an  indefinite  number,  and  also  that  make  the  solution  impossible,  will 
supplement  the  discipline  obtained  from  the  demonstrations  of  theorems 
and  give  that  desired  disc!i>line  lliat  will  better  ])repare  one  to  solve  the 
various  problems  that  may  arise  in  (»tlier  subjects.  K<hvards  in  his  geom- 
etry says:  "The  manner  ot  approacliing  the  solution  of  anyprol>lem  is  the 
same  in  all  subjects,  i.  e.,  we  are  to  approach  it  through  analysis.'* 

1.  In  seeking  a  key  to  the  solution  of  a  geometric  problem,  in  order  to 
aid  the  analysis,  it  is  generally  best  to  assume  the  solution  performed  and 
from  the  elements  of  the  figure,  recall  some  known  relations  that  have 
already  been  proven.  Having  discovered  enough  of  these  relations  make 
the  construction  depend  upon  them. 

2.  In  beginning  the  study  of  these  problems  already  solved   in   the 
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texts,  the  student  should  be  made  to  know  at  once  that  all  solutions  must 
depend  upon  some  known  theorem  or  theorems  which  should  be  recalled. 
I  should  have  the  student  recall  other  theorems,  if  such  exist,  that  might 
suf^f^est  a  solution  other  than  the  one  given  in  the  text  The  student  must 
see  not  only  that  to  solve  a  problem  he  must  be  able  to  recall  some  known 
proposition  that  makes  the  construction  evident,  but  he  must  see  also  that 
all  problems  must  be  reduced  to  one  or  both  of  the  fundamental  problems, 
io  draw  a  straight  line  heturm  tu'O  points  or  to  desert br  a  circle  of  a  given 
radius  about  a  giirn  point  as  center^  and  also  that  the  required  points  are 
found  by  the  intersection  of  two  lines,  straight  or  curved;  hence  that  al- 
most every  solution  must  depend  upon  the  intersection  of  certain  loci, 

3.  The  simplest  and  most  common  problems  that  we  have  in  elemen- 
tary geometry  are  those  in  which  the  analysis  leads  to  the  discovery  that 
the  points  wanted  are  on  certain  loci,  hence  at  their  intersection.  This 
method  is  called  the  intersection  of  loci.     As  an  example,  to  describe  a  circle 

of  given  radius  to  pass  through  a  given  point  and  cut 
ojff  equal  segments  from  two  parallel  lines.  Now  this 
depends  upon  finding  the  center  of  the  circle.  The 
analysis  leads  to  the  discovery  that  the  center  of  this 
required  circle  is  the  intersection  of  the  locus  o 
points  equidistant  from  two  parallel  lines,  and  of 
the  locus  of  all  points  equidistant  from  a  given  point, 
which  is  a  straight  line  and  a  circumference.  Since  a  straight  line  will  cut 
a  circumference  in  two  points  two  solutions  in  general  are  possible. 

The  method  of  intersection  of  loci  is  used  to  such  an  extent  in  construc- 
tive geometry  that  the  student  ought  to  be  made  familiar  with  the  most 
common  theorems  of  loci,  and  have  them  fresh  in  mind  when  taking  up 
this  subject. 

While  I  am  aware  that  most  students  go  through  some  sort  of  analysis 
without  |>erhaps  even  being  conscious  of  it.  I  am  sure  that  tne  most  good 
will  come  from  the  course  if  the  student  is  made  to  realize  that  there  is  a 
systematic  analysis  involved  in  every  discovery  of  a  solution,  and  if  he  is 
required  to  begin  all  solutions  either  written  or  oral  by  giving  the  analysis 
that  led  him  to  see  the  solution. 

4.  It  will  often  occur  that  the  analysis  of  the  figure  will  not  reveal  any 
known  relations  that  will  give  the  means  of  determining  the  required  points 
without  drawing  auxiliary  lines  that  will  transform  the  given  figure  into  a 
a  new  cme  which  will  involve  certain  elements  of  the  old,  just  as  was  done 
in  the  case  of  theorems.  This  might  be  called  the  method  of  transformation. 
Just  as  the  most  difficult  theorems  were  those  that  had  to  be  transformed 
by  auxiliary  lines,  so  will  this  class  of  problems  give  the  most  trouble,  and 
the  skill  in  lieing  able  to  see  the  needed  auxiliary  lines  will  latgely  determ- 
ine a  student's  success  with  exercises  of  this  sort. 

As  an  example,  suppose  we  are  to  construct  a  triangle  hailing  given 
two  sides  and  the  median  to  the  third.  Now  the  figure  with  the  median 
drawn  seems  to  give  no  way  of  finding  the  two  remaining  vertices  when 
one  is  fixeil  but  if  the  median  be  continued  its  own  length  and  the  extrem- 
ity joined  ti)  the  extremities  of  the  base  the  problem  is  seen  to  reduce  itself 
to  constructmg  a  triangle  when  three  sides  are  known. 

5.  The  auxiliary  lines  needed  to  transform  the  figure  into  a  new  one, 
however,  are  usually  drawn  parallel  to  lines  in  the  original  figure,  i.  e., 
certain  lines  are  considered  to  be  moved  parallel  to  themselves,  called 
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A' 


translated,  thus  giving;  a  new  figure  which  involves  elements  of  the  old  and 
which  makes  the  solution  evident.  Such  a  method  of  solution  is  called  the 
wut hod  oi  parallel  translation.  As  an  example,  suppose  we  are  to  construct 
a  trapezoid  havinj^j^iven  the  diaj^onals^  the  anj^le  maae  by  them^  and  the  sum 

of  tit'o  adjacent  sides.     Assuming  the  problem 
solved  ana  the  trapezoid  to  be  ABCD.  we  can 
get  no  relations  from  the  figure  as  it  stands 
■  ■  >e  to  tell  us  where  to  intersect  the  diagonals  or 
where  to  draw  a  side  if  a  diagonal  is  fixed; 
hence  we  must  transform  the  figure  by  auxil- 
iary lines.    Drawing  through  A,  AH'  parallel 
and  equal  to  DB,  and  through  H',  BC'  paral- 
lel and  equal  to  AC,  it  can  be  proven  that  the 
side  AB  of  the  trapezoid  coincides  with  the  diagonal  of  the  parallelogram 
thus  formed,  and  the  solution  becomes  evident. 

6.  While  nearly  all  problems  are  finally 
solved  by  the  first  method  given,  i.  e.,  by 
the  method  of  intersection  of  loci ^  still  it  often 
occurs  that  before  one  finds  the  required  loci 
a  difficult  analysis  has  to  be  performed  and 
then  the  method  of  attack  is  called  simply 
the  method  of  analysis »  which  in  reality  is 
the  fundamental  method  involved  in  the 
search  for  a  key  to  the  solution  of  any  prob- 
lem. The  problem  to  draw  a  cinle  7vhose 
circumference  shall  pass  throujs^h  tivo  j;*iim  points  and  also  be  tans»ent  to  a 
given  straiji^ht  line,  is  an  example  of  this  kind.  Suppose  A  and  B  to  be  the 
given  points  and  L  the  given  line.  Now  if  A  and  B  be  joined  and  this  line 
extended  to  meet  L  in  O,  it  is  known  that  the  square  of  the  segment  on  L 
from  O  to  the  point  of  tangency  of  the  required  circle  is  equal  the  product 
of  the  segments  OA  and  OB ;  but  it  is  known  that  this  is  also  true  of  the 
length  of  the  tangent  from  O  to  any  circle  through  A  and  B,  hence  one  has 
simply  to  describe  any  circle  through  A  and  B  and  draw  from  O  a  tangent 
OD  to  this  circle,  and  then  OP  on  L  and  equal  to  OD  will  give  the  point  of 
tangency  P  on  the  given  line  and  the  center  of  the  required  circle  is  easily 
determined. 

Since  no  two  problems  are  solved  alike  the  power  to  successfully 
attack  an  exercise  comes  from  a  great  deal  of  practice,  coupled  with  a  close 
obser\'ation  of  the  method  by  which  each  exercise  was  studied,  rather  than 
from  the  study  of  the  few  methods  given  above,  but  I  believe  that  a  student 
has  had  his  attention  called  to  these  general  methods  he  will  become  much 
stronger  and  much  more  interested  in  his  work  and  gain  to  a  larger  degree 
the  strength  to  handle  the  problems  ot  any  other  department. 


Simplicity  and   Ejcactneas   in   Geometrical  Constructiens 


BDWARD   B.    ESCOTT,   INSTRUCTOR   rN   MATIIKMATICS.    TNIVICRSITV   OF   MrClfir.AN 


It  seems  quite  remarkable  that  the  systematic  study  of  the  questions 
of  simplicity  and  exactness  in  problems  of  geometrical  construction  has 
been  undertaken  only  within  the  last  fourteen  years.     In  1888  M.  Hmiie 
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Lemoine  presented  to  the  meeting  of  the  French  Association  for  the 
Advancement  of  Science  some  general  considerations  on  simplicity  in 
geometrical  constructions,  and  since  then  he  has  systematized  and  com- 
pleted the  theory. 

A  general  exposition  of  the  subject  may  be  found  in  a  book  which  has 
just  appeared : — 

K.  Lkmoink.  Geometrographie  oh  art  des  Canstruciions  geometriques^ 
published  by  C.  Naud.  Paris. 

An  article  by  M.  Lrmoinr,  ^^ Principles  de la  Geometrografie  ou  art  des 
constructions  gromeiriques^  appeared  in  Grunert*s  Archiv  der  Afathematik 
und  Physiks  in  1901,  and  a  slight  sketch  of  the  method  in  the  Bulletin  of 
the  Afnerican  Afathcmatical  Society,  January,  1902,  p.  137.  There  is  a  note 
on  the  subject  in  the  last  edition  ol  Rouche  et  de  Comherausse' s  Traite  de 
Geometric  Elcmmtaire, 

By  the  **geometrographic**  construction  of  a  problem,  is  meant  that 
construction  of  which  the  coefficient  of  simplicity,  which  will  be  defined 
later,  is  the  smallest.  It  ceases  to  be  geometrographic  if  a  construction  is 
discovered  which  is  still  simpler,  and  this  becomes  then  the  geometro- 
graphic construction.  In  order  to  render  the  constructions  comparable  we 
shall  suppose  —  without  particular  notice  to  the  contrary  —  that  we  may 
use  only  a  single  compass;  that  there  is  on  the  drawing  at  the  beginning 
only  the  given  magnitudes ;  that  we  do  not  execute  on  the  given  magnitudes 
the  definitive  drawing  unless  it  is  specified  by  the  question: 

Geonietrography  has  four  aims : 

1.  It  gives  for  a  construction  a  symbol  which  is  a  kind  of  measure  of 
its  simplicity  and  of  its  exactness. 

2.  It  leads  to  processes  which  enable  us  to  effect,  in  the  simplest 
manner  possible,  a  construction  deduced  from  a  geometric  solution. 

3.  It  studies  and  discusses  a  construction  of  which  the  principle  is 
indicated,  to  substitute  for  it  in  some  cases  a  construction  which  may  differ 
entirely  from  the  first  one. 

4.  It  fxrrmits  us  to  compare  all  the  constructions  which  are  known  of 
the  same  problem  and  to  choose  the  geometrographic  construction. 

.NOTATION 

A  (r)  or  A  (.MN)  denotes  a  circumference  of  center  A  and  radius  r  or 
MN. 

We  assume  that  all  lines  drawn  are  indefinite  in  extent. 

To  place  the  edge  of  the  rule  on  a  point  is  called  the  operation  Ri  or 
Op.  (Ki '.  Then  to  place  the  edge  of  the  rule  on  two  given  points  is  Op. 
(2R.). 

To  draw  a  line  along  the  edge  of  the  rule  is  Op.  (R,). 

To  put  eitht-r  point  of  the  compass  on  a  given  point  is  Op.  (Ci) ;  then 
to  take  Ih  twccn  the  arms  of  the  compass  the  distance  between  two  points 
is  Op.  (2C  ).  To  put  a  point  of  the  compass  on  an  undetermined  point  of 
a  line  which  is  drawn  is  Op.  (C.-). 

To  draw  a  circle  is  Op.  (Cj). 

Kvery  construction  mav  then  be  expressed  finally  by  the  symbol  Op. 
(1,  R»  -^  Ij  Rj  -*-  mi  C»  -^  nij  C»  -f-  m,  O),  1|,  h.  m,,  mi,  ms,  being  integers. 
li  -f  1,  -f-  mi  -f  ma  +  mi  will  be  called  the  coefficient  of  simplicity;  or  the 
simplicity;  li  4-  mi  +  m:.  which  corresponds  to  the  operations  of  prepara- 
tion, will  be  called  the  coefficient  of  exactness  or  the  exactness;  U  and  m*  are 
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respectively  the  number  of  straight  lines  and  the  number  of  circles  drawn. 

FUNDAMENTAL    CONSTRUCTIONS 

To  draw  a  line, 

1.  at  will.  Op.  (RJ. 

2.  through  a  given  point,  Op.  (Ri-fRs). 

3.  through  two  given  points,  (Op.  (2Ri-fR2). 
To  take  a  given  length  in  the  compass,  Op.  (2Ci). 
To  draw  a  circle, 

1.  at  will.     Op.  (Cs). 

2.  with  an  indefinite  radius  but  with  a  given  center.  Op.  (Ci-hCs), 

3.  with  a  given  center  and  which  passes  through  a  given  point, 

Op.  (2Ci-f-C.i) 

4.  with  an  indefinite  center  but  with  a  given  radius.  Op.  (2Ci-hC3). 

5.  with  the  radius  a  given  length  and  the  center  a  fixed  point, 
Op.  (3Ci-fC3) 

To  lay  off  on  a.  line  which  is  drawn  a  length  from  an  undetermined 
point  of  this  line,  or  starting  from  a  point  on  this  line,  the  length  com- 
prised between  the  arms  of  the  compass.     Op.    (Cj+C:!),  or  Op.  (Ci+Cs). 

ELEMENTARY  CL.\SSICAL    PROBLEMS 

/.    To  construct  a  rijs^ht  angle  ^  or  tod  taw  txvo  perpendicular  lines, 

(a)  Draw  a  circle  (CO;  a  line  cutting  the  circle  in  A  and  B  (Ri). 
Connect  A  and  the  center  O  of  the  circle  (2Ri-hR2).  OA  cuts  the  circle 
again  in  C.  Draw  CB  (2Ri-fK0;  the  angle  CBA  is  a  right  angle.  Op. 
(4Ri-f3R.:+C»).     Simplicity  8.     Exactness  4.     3  lines,  1  circle. 

(b)  Draw  any  two  circles  0(r),  0'(r),  intersecting  in  A  and  B  (2Cj). 
Draw  AB  and  OO'  (4Ri-h2R2).  Op.  (4Ri+2R2H-2C;i).  S.  8;  E.  4.  2 
lines.  2  circles. 

(c)  Draw  a  line  (Rs);  with  any  two  points  of  this  line  as  centers 
draw  circles  (2C=-f2C3)  intersecting  in  A  and  B;  draw  AB  (2R1+R3)  Op. 
(2Ri-l-2R2-f2Ci+2C3).     S.  8;    E.  4.     2  lines,  2  circles. 

//.    To  find  the  Unj^th  of  the  radius  of  a  circle  of  which  the  center  is  not 
given, 

P  being  an  arbitrary  point  on  the  circle,  ^ 

draw  any  circle  P(r),  (Cs-fCO  which  cuts 
the  given  circle  in  A  and  B.  Draw  B(r) 
(Ci-f-CO  which  cuts  P(r)  in  two  points.  Join 
either  one  of  them,  say  C,  to  A  (2R,  +  R7) 
AC  cuts  the  given  circle  in  D.  DC  is  the 
length  of  the  radius. 

Op.  (2Ri-fR,-hCi-fCj4-2C3)     S.  7;  E.  4. 
1  line,  2  circles. 

///.   At  a  point  C  on  aj^izrn  line  .'//?,  to  erect  a  Perpendicular  to  this  line. 

(a)  The  classical  construction  has  for  its  symbol 
Op.(2R,^-R,+.K^-l-3C:»).     S.  9;  E.  5.     1  line.  3  circles. 

(b)  Geometrographic  construction.  Place  one  point 
of  the  compass  in  an  arbitrarv  point  O,  place  the  other 
on  C  (Ci).  draw  O  (OC)  (Ci)  which  cuts  CA  in  A. 
Draw  AO  (2Ri  +  Ri)  cutting  O  (OC)  in  D;  draw  DC. 
(2Ri+R>).  Op.  (4R1+2R1+C1+C3)  S.  8;  E.  5.  2 
lines,  1  circle. 
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IV,  Through  a  point  A  to  draw  a  parallel  to  the  lime  BC.  (a)  mnd  (b) 
the  two  constructions  commonly  given  have  the  following  symbols,  Op. 
(2R|-f  k,-|-5C,+3C3).     S.  11;  E.  7.  1  line,  3  circles. 

Op.  (3R,-f2R,-f5C,+3C3).  S.  13;  E.  8.  2  lines,  3 
circles. 

(c)  Draw  A  (r)  giving  B,  then  B  (r)  giving  C 
(2C,-h2C,).  DrawC  (r)  which  cuts  A  (r)  in  D  (C+O). 
Draw  AD  (2R|+R}). 

Op.  (2R,+R,+3C,+3C3).     S.  9:  E.  5.     1  line,  3  circles. 

(d)  Draw  a  circle  O  (OA)  (Ci+C>)  which 
gives  B  and  C.  Take  AB  in  the  compass  (2Ci), 
draw  C  (AB)  (C.+Cs)  which  places  D  on  O  (OA) 
on  the  same  side  of  BC  as  A.  Draw  AD  (2Ri+Rs). 
Op.  (2R|-»-Ri-f4C,-|-2C,).  S.  9;  E.  6.   1  line,  2  circles. 

V,  On  a  j^ven  line  as  chords  to  describe  a  seigment  of  a  circle  containing 
a  given  angle  LMN. 

(a)  Classical  construction.  Draw  BD  making  with  AB  an  angle 
equal  to  LMN;  draw  the  perpendicular  bisector  of  AB  and  the  perpen- 
dicular at  B  to  BD,  these  two  perpendiculars  intersecting  in  O;  draw  O 
(OA).  Op.  (6R,-h3Ri+llC,-»-8Cj).  S.  28;  E.  17.  3  lines,  8  circles. 
In  conducting  the  operations  with  economy  we  may  reduce  the  symbol  bj 

(C.+Ca). 

(b)  Geometrographic  construction.  Draw  the  circles  A  (AB).  B 
(AB)  (3C,+20).  then  L  (AB)  (Ci+C,)  which  gives  points  K,  M.  Draw 
B  (KM)  cutiing  A  (AB)  in  C.  and 
C(KM)  cutting  same  circle  in  D,  (4C,-h 
2Ci).  Draw  the  perpendicular  bisector 
of  AB  (2Ri  +  R;),  and  BD  (2R,+Ra)  in 
tersecting  in  H;  finally  draw  E  (EA) 
(2C|-|-Cj)  which  gives  the  segment  re- 
quired. Op.  (4R,+2R,+  10C,-f6C,).  S. 
22.  E.  14.     2  lines,  6  circles. 


VI,      To  draw  a  tangent  to  a  circle  of  center  O,  at  a  point  A  on  the  circle, 

(a)  The  common  construction  is  to  erect  a 
perpendicular  to  the  radius  at  its  extremity.  Op. 
(6Ri-l-3R,+C,+C*).     S.   11;  E.  7.     3  lines,  1  circle. 

(b)  Geometrographic  construction.  B  being 
any  point  of  the  given  circle,  draw  B(BA)  (2C|+Ci) 
which  cuts  it  again  in  C;  draw  A  (AC)  (2C,+C>) 
which  cuts  B  (BA)  in  D.  Draw  DA  the  required 
Ungent  (2R,  +  R:). 

Op.  (2R,+R,+4C,-h2Ci).  S.  9;  E.  6.  1  line,  2 
circles. 

VI L  From  a  point  A  outside  a  circle  of  center  O.  to  dfaw  a  tangent  U 
the  circle. 

(a)  Classical  construction.  Draw  OA;  describe  the  circumference 
which  has  OA  for  diameter  and  cuts  the  circumference  in  B  and  C,  the 
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points  of  tangency.  Draw  AB  and  AC.  Op. 
(8R,+4Rj+4Ci+3C3).  S.  19;  E.  12.  4  lines.  3 
circles. 

(b)  Geometro^aphic  construction.  Draw 
any  diameter  MN  (R.+Ra) ;  draw  M  (OA).  N(OA) 
(4C,-h2Cj)  intersectinff  in  P.  Draw  A  (OP) 
(3Ci-f-C3)  which  cuts  the  given  circle  in  B  and  C,  the 
points  of  tangency.  Draw  the  tangents  AB  and  AC. 
(4R,-h2R,).      Op.    (5R,-|-3Rj-h7C,+3C,).      S.    18;  ^ 

B.  12.     3  lines,  3  circles. 

VI I L  To  constrtut  the  mean  proportional  X  t>etween  two  given  lines  A 
and  B.     X»=A  •  B.     Let  A>B. 

(a)  (b)  and  (c)  the  thrtre  constructions  commonly  given ;  the  first  two 
are  based  on  the  properties  of  the  segments  of  the  hypotenuse  of  a  right 
triangle  made  by  the  perpendicular  from  the  vertex  of  the  right  angle,  and 
the  third  is  based  on  the  property  of  the  tangent  to  a  circle  and  the  seg- 
ments of  the  secant  drawn  through  the  same  external  point  as  the  tangent. 
They  give  for  simplicity  and  exactness, — 

(a)  S.  22;    E.   14;    (b)  S.  28;    E.  17;    (c)  S.  30;    E.19. 

(d)  Geometrographic  construction. 
Draw  any  line  (Ra)  and  with  any  point 
of  the  line  O  as  center,  draw  0(A), 
(2C,-hCa+C,)  which  cuts  the  line  in  C 
and  D.  Draw  C  (B)  (3C,-hCj  which 
places  E  between  C  and  D ;  draw  E  (B) , 
(Ci+Cj)  and  through  the  intersections  of 
these  two  circles  draw  the  perpendicular 
bisector  of  CE  cutting  O  (A)  in  F. 
CP  is  the  mean  proportional.  Op. 
(2R,-|-2R,-h6C,+C,-h3C3)  S.  14;  E.  9. 
2  lines,  3  circles. 
We   can   prove   this  by    noticing   that   in   the   right  triangle    CPD. 

C  P'=CL  CD=".2A=A  B. 

AV.    To  divide  a  line  AB  in  extreme  and  mean  ratio. 

(a)  Classical  construction.  In  making  this  construction  as  it  is  or- 
dinarily  done,  we  have  Op.  (6R,+3R5+11C,-|-9C3).  S.  29;  E.  17.  3 
lines,  9  circles.  By  geometrographic  principles  it  may  be  reduced  to 
Op.  (4R,+2R,-I-10C,-|-8C3).     S.  24;   E.  14.     2  lines,  8  circles. 

There  are  a  great  number  of  constructions  more  simple  than  the  class- 
ical construction,  among  them  several  geometrographic  constructions.  The 
following  is  one  of  them. 

(b)  Geometrographic  construction.     Draw  A  (AB)  (2C,-I-C0.  which 

cuts    AB    in    D;     draw  D    (AB) 

>f^  (Ci-fCa)  cutting  the  first  circle  in 

F  and  C.  Draw  PC  cutting  AB  in 
G.  Draw  G  (AB)  cutting  PC  in 
H.  While  the  point  of  the  com- 
pass  is  at  G.  take  the  length  GB  In 
the  compass  (CO,  then  draw  H 
(GB)  (C,-hCi)  cutting  AB  in  M 
and  M*.  M  is  the  point  of  inter- 
nal  division   and  M'  the   point  of 

^"  external  division.     Op.  (2R,+Rt*f 


1^ 
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6C1+4C3).  S.  13;  E.  8.  1  line,  4  circles.  The  simplification  in  this 
case  is  from  29  to  13. 

That  which  precedes  is  sufficient  to  show  the  application  of  Geomet- 
fv>fCTavhy,  It  is  remarkable  that  it  has  been  possible  to  simplify  all  the 
fundamental  constructions,  sometimes  to  a  very  g^eat  extent,  as  in  the 
construction  of  a  mean  proportional  from  28  to  14,  and  in  the  division  of  a 
line  in  extreme  and  mean  ratio  from  29  to  13. 

The  author,  M.  Lemoine,  has  applied  ^feometrographic  methods  to  a 
considerable  number  of  other  problems,  and  has  also  modified  these  con- 
structions by  allowin)?  other  instruments  to  be  used,  in  particular  the 
square  or  right  triangle  used  by  draughtsmen. 


BIOLOGICAL  SECTION 


Conference  of  the  Bloloflcal  Section 


Two  sessions  were  held.  Friday  afternoon  and  Saturday  afternoon, 
March  28  and  29,  the  latter  being  a  joint  session  with  the  Michigan 
Academy  of  Science.     Both  sessions  were  well  attended. 

After  calling  the  meeting  to  order  and  making  announcements,  the 
chairman,  Mr.  L.  Murbach,  made  some  remarks  on  the  proposed  amalga- 
mation of  the  biological  section  with  the  Michigan  Academy  of  Science. 
He  said  the  biological  section  would  better  not  surrender  its  identity  by 
fusion  with  the  Michigan  Academy  of  Science,  but  that  the  Michigan 
Academy  of  Science  might  form  a  science -teaching  section  which  the 
members  of  the  biological  section  could  join,  leaving  them  the  opportunity 
to  hold  their  own  conference  at  any  time  when  the  Michigan  Academy  of 
Science  meets  at  a  different  time  or  place  from  the  Schoolmasters*  Club. 
He  pointed  out  the  advantages  of  the  union  as,  membership  in  the  larger 
body,  opportunity  to  hear  purely  scientific  papers,  and  the  right  to  the 
publications  of  the  proceedings.  Pending  the  action  of  the  Michigan 
Academy  of  Science,  the  Conference  proceeded  with  its  program,  electing 
Dr.  F.  C.  Newcombe,  chairman,  and  Miss  Genevieve  Derby,  secretary. 

Papers  were  presented  as  follows : 

THK   RKLATION  OP  NATURE  STUDY  TO  HIGH   SCHOOL   BIOLOGY 


RAY  A.  RANDALL    ASSISTANT  PRINCIPAL.  GOSHRN  <IND.)  HIGH  SCHOOL 


Never  l>efore  has  the  subject  of  science  occupied  the  prominent  place 
in  which  it  stands  now.  Never  has  the  progress  of  civilization  been  so 
rapid  as  the  last  century,  during  which  time  science  has  done  so  much  for 
the  world.  Science  is  the  mother  of  civilization.  This  advancement  was 
brought  about  by  the  mental  operations  of  observation,  experiment,  class* 
ification.  deduction,  and  generalization. 

Today  all  scientific  training,  all  scientific  knowledge  must  come 
through  these  primary  conceptions  and  today  these  primary  conceptions 
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must  come  through  nature's  door  as  in  the  past.  For  the  child's  nature, 
dependent  upon  his  inherited  impulses,  necessitates  the  exercises  of  his 
powers  throuf^h  experiences  similar  to  those  which  took  part  in  the  phys- 
ical and  mental  development  of  his  ancestors.  The  lifeless  forms  of  Latin 
and  Greek  are  no  lon^^er  in  the  path  of  advancement.  We  now  think  in 
our  own  lanf;:uag:e,  but  the  present  century  has  yet  to  blot  out  the  word  or 
the  form  idea  of  the  old  regime.  We  think  the  child  has  the  i'lea  when  he 
has  only  the  form  in  which  it  is  expressed.  The  piesent  day  idea  of  teach- 
in]^  the  child  new  words  by  associating^  the  word  with  the  object  I  believe  to 
be  radically  wronj?  in  that  it  makes  nature  subjective,  not  objective.  The 
object  in  the  child's  hand  becomes  a  part  of  his  experience  and  that  expe- 
rience expressed  will  bring  the  word  desired. 

Nature  study  furnishes  a  basis  of  reasoning,  i.  e  :  from  particular  to 
general,  which  applied  to  other  studies  makes  real  their  notions.  It  puts 
the  child  in  the  right  attitude  for  work,  makes  him  independent  in  thought 
and  action,  and  by  its  reactive  influence  moulds  the  character. 

Upon  recognizing  the  aim  and  importance  of  nature  study  in  the 
grades  we  next  turn  our  attention  to  the  presentation  of  the  subject,  to  the 
basis  for  work  and  the  relation  of  the  work  to  High  School  Biology. 
Many  attempts  to  introduce  nature  study  in  the  grades  have  failed,  and  I 
dare  say  it  is  due  to  a  great  extent  to  the  method  in  vogue  of  leaving  the 
science  work  to  the  grade  teacher.  To  teach  nature  study  in  the  right 
way  a  Col.  Parker  is  needed,  a  person  who  can  lead  others  to  observe  and 
experiment.  Time  and  a  great  deal  of  it  is  needed.  Time  to  locate  the 
proper  field  of  study,  time  to  take  the  children  to  the  fields,  time  to  prepare 
and  perform  experiments,  time  to  look  over  note -books  with  the  individual. 
Systematic  work  is  needed,  not  a  heap  of  exp-*riment  without  a  definite 
aim  in  view.  Material  both  for  expt-riment  and  observation  is  need  d  and 
should  be  of  the  proper  kind  and  plenty  of  it.  In  most  Graded  Schools  at 
the  pre.sent  time  nature  work  is  taught  by  the  teachers  of  the  respective 
grades  and  in  most  cases,  not  knowing  the  subject  they  are  instructed 
in  the  work  by  the  superintendent  or  science  teacher.  Due  to  the  nature 
of  the  case  they  cannot  fulfill  the  requirement  of  a  nature  study  teacher. 
A  specialist  born  a  naturalist  would  satisfy  the  condition,  and  since  the 
importance  of  a  right  relation  of  the  child  to  nature  cannot  be  mea^^ured  in 
dollars  and  cents,  an  argument  against  the  expense  due  to  the  employing  a 
special  instructor  for  the  town,  has  no  basis.  Again  if  we  recogni/.e  nature 
studv  as  being  on  a  par  with  reading,  language,  history,  etc.,  it  demands 
a  place  in  the  curriculum  and  should  be  presented  by  a  teacher  whose 
acquaintance  with  the  subject  is  as  thorough  as  with  other  sul)jects.  One 
instructor  could  handle  from  three  to  6ve  grades  giving  six  hours  a  week 
to  a  grade  by  devoting  three  periods  of  two  hours  each  to  each  grade,  with 
satisfaction. 

In  Biology  which  furnishes  a  large  share  of  topics  for  nature  work  the 
natural  whole  may  be  the  single  animal  or  plant  or  several  living  objects 
taken  together  to  form  a  society  for  a  definite  aim  or  purpose.  Such  units 
or  wholes  as  above  mentioned  form  a  natural  basis  for  deductive  reasoning, 
comparisons  and  generalizations.  The  course  of  reasoning  should  be,  in 
general,  6rst,  observation  of  life  in  the  single  thing  and  repeated  recogni- 
tion of  the  different  fundamental  laws:  second,  application  of  the  laws  to 
unfamiliar  objects  and  life  societies. 

In  the  selection  of   topics   strict  scientific   order   should  not  control. 
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Factors  like  material  of  home  environment,  seasons  of  the  year,  corrrela- 
tion  with  subjects  like  history,  literature,  and  freoj^raphy,  and  ability  of 
the  child  should  figure  to  a  ]?reat  extent  in  the  sequential  arrangement  of 
material.  The  arrangement  of  material  for  study  should  be  such  that  the 
pupils  in  the  lower  j^rades  could  do  mainly  observational  and  creative 
work,  i^atherinji:  data  and  motives  for  the  f^eneralizin^  and  interpreting 
which  should  become  more  and  more  prominent  and  which  should  gradually 
increase  in  difficulty  during  each  successive  g^ade.  Repetition  should  be 
avoided  as  much  as  possible  by  assigning?  concrete  material  for  each  KT^de. 
The  provision  of  material  should  be  such  as  to  insure  the  largest  return  to 
the  children.  For  our  work  we  mav  relv  upon  material  provided  spontane- 
ously by  nature  or  upon  the  creative  effort  of  the  child  in  planting  the  seed 
and  caring  for  the  plant  or  in  protecting  and  caring  for  animal  life.  In  the 
case  of  spontaneous  provision,  the  child  under  proper  direction  may  brin^ 
material  to  the  class-room  or  he  miy  study  the  object  in  its  natural  habitat. 

As  a  preparation  for  High  School  Biology  the  pupil  should  have  a 
love  for  and  a  sympathy  with  nature,  a  desire  to  investigate  and  the  power 
to  generalize  and  deduce,  correct  habits,  the  where,  when,  and  how  of 
finding  material,  a  scientific  spirit,  proper  nomenclature  and  facts.  Of 
these  the  fundamental  consideration  upon  which  all  the  others  depend  it 
love  of  nature  which  constitutes  a  means  to  an  end  and  also  an  end  in 
itself.  Nature  study  does  not  aim  to  make  specialists  but  to  educate,  to 
make  life  happiness  in  the  best  sense  of  the  term.  Hence  the  necessity  of 
a  sympathetic  relation,  for  to  be  in  touch  with  nature  is  to  live  to  enjoy 
happiness.  A  desire  to  investigate  would  follow  in  most  cases  from  a 
sympathetic  relation  toward  nature.  The  investigation  under  proper 
guidance  would  suggest  the  fundamental  laws  already  alluded  to. 

Too  much  cannot  be  said  as  to  the  formation  of  habits.  By  eight  or 
nine  the  brain  reaches  the  adult  size,  the  fundamental  lines  are  formed  and 
habits  contracted  become  established  to  show  in  after  years.  If  habits  of 
indolence,  carelessness,  disrespict  of  surroundings  have  been  alloM'ed  to 
develop  the  reformation  in  after  years  will  be  difficult  and  perhaps  never 
wholly  accomplished.  When  ready  for  High  School  Biology  the  pupil 
should  be  acquainted  with  nature  to  the  extent  that  he  would  know  where 
to  get  it.  and  how  to  handle  it  after  having  it  in  his  possession.  He 
should  know  the  parts  and  their  relation  in  a  general  way  to  each  other. 
The  inability  of  pupils  to  handle  material,  the  timidity  in  the  presence  of 
material  is  the  time  wasting  element  in  High  School  work.  Artificial  sur- 
roundings have  made  the  natural  foreign  to  the  senses.  The  material  to 
appeal  to  the  child  must  be  seen  in  its  natural  habitat.  The  struggle  for 
existence  and  the  protective  measures  for  that  struggle  appeal  to  the  emo- 
tive and  intellectual  side  and  stimulate  to  action. 

In  treating  the  subject  in  a  scientific  spirit,  facts  in  sufficient  number 
should  (>e  in  evidence  before  a  conclusion  is  drawn.  Plants  and  animals 
should  not  (>e  presonified  or  endowed  outright  with  motives. 

The  Use  of  technical  terms  has  been  a  subject  of  much  discussion.  In 
most  text  books  on  Biology  the  technical  terms  used  are  thoroughly  incor- 
poraffTil  in  the  language  of  the  >ubject  and  contain  no  objectionable  terms. 
Desirable  technical  terms  are  acquired  when  learning  the  thing  to  which 
they  lielong  with  as  much  ease  as  a  foreign  language,  when  a  part  or  organ 
is  di^^oovered  a  name  becomes  a  necessity  and  used  as  a  means  to  com- 
municate and  point  out  to  others  the  name  is  easily  acquired. 
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But  with  the  many  f^ood  outlines  in  the  field  with  a  definite  under- 
standing as  to  what  should  be  the  preparation  for  High  School  Biology  we 
are  still  confronted  with  the  problem  of  arrangement  of  subject  matter  to 
bring  about  the  desired  relationship  between  nature  study  and  Hi^sh  School 
Biology  due  perhaps  to  the  existing  experimental  stage  of  High  school 
Biology  and  the  failure  to  introduce  nature  study  in  the  grades.  In  most 
cases  High  School  Biology  starts  with  the  High  School  and  extends 
through  a  period  of  one  semester  or  two  semesters  at  the  most.  The  pupil 
appears  for  the  first  time  in  the  class-room  without  any  idea  of  what  is 
expected  of  him.  His  habits  as  to  manner  of  study  are  fixed  to  a  great 
degree.  He  is  not  in  a  position  to  observe  and  experiment.  Ask  him  a 
question  concerning  a  certain  twig  or  branch  and  he  will  peruse  his  text 
for  an  answer.  He  will  jump  at  conclusions  without  reason.  There  is  in 
the  young  mind  a  habit  of  verbal  memorizing,  the  placing  of  general 
notions  due  to  the  text-book  work.  First,  then,  there  must  be  a  recon- 
struction in  the  habits  of  thought  whi  h  have  been  successful.  At  best 
you  have  a  student  beginning  nature  study.  Under  such  conditions  I 
believe  the  grade  work  should  be  presented  in  an  abbreviated  form  and  if 
possible  bring  about  a  right  relationship  between  the  child  and  nature  and 
place  him  on  a  footing  for  scientific  work.  What  the  colleges  desire  is  the 
student  well  grounded  in  fundamental  principles  rather  than  one  who  has 
a  smattering  of  facts  of  no  real  basis  for  obser\'ation  and  reasoning. 

In  opening  the  discussion  of  the  paper ^  Miss  Gertfude  (tillmote^  of  the 
Washington  Normal  School^  of  Detroit ^  contended  that,  while  especially 
trained  science  teachers  are  necessary  to  organize  and  conduct  the  work, 
yet.  the  grade  teacher  is  l^etter  fitted  to  teach  the  child  directly  as, 
she  is  more  familiar  with  his  environment  and  capability.  In  answer  to  the 
suggestion  that  the  grade  teacher  is  generally  ignorant  of  what  to  teach  and 
how  to  teach  it,  Miss  Gillmore  responded  that  she  is  to  take  up  each  sub- 
ject a  month  beforehand  and  do  a  little  at  a  time  under  the  guidance  of  the 
special  teacher,  until  she  is  prepared.  Miss  Gillmore  then  explained  her 
method  of  conducting  such  work.  Both  speakers  advocated  biological 
material  for  nature  work  rather  than  minerals  or  physical  phenomena,  that 
are  sometimes  introduced. 


THS   RKLATION  OF  LABORATORY,    KIKI.n.    AND   RKCITATION   WORK    IN   BIOLOGY 


MISS  PRAN'CKS   L.   STKAK.SS,   ADRIAN,    MICH 


In  Michigan  it  is  no  longer  necessary  to  discuss  the  introduction  of 
the  laboratory  method  in  biological  sciences.  It  has  proved  itself  the 
natural  and  substantial  basts  of  the  high  school  courses  in  these  subjects 
and  the  well  equipped  laboratory,  if  not  a  part  of  the  school,  is  recognized 
as  a  legitimate  demand.  We  claim  for  this  work  that  it  trains  the  pupil  in 
habits  of  obser\'ation,  accurate  recording  of  observation, — thus  developing 
good  mental  habits — clear  reasoning,  and  well-balanced  judgments. 
Therefore  it  better  equips  him  not  only  to  meet  and  settle  problems  of  sci- 
ence, but  to  act  wisely  in  the  solution  of  all  problems  which  life  brings  to 
him. 
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It  has  come  to  be  recognized  that  the  morphological  and  the  physio- 
logical work  which  is  possible  in  the  laboratory  fails  in  two  din  ctions. 
First,  it  fails  to  give  the  pupils  a  first-hand  knowledge  of  plants  and  ani- 
mals in  their  homes,  an  acquaintance  with  the  life  with  them  in  the  out- 
of-doors.  A  second  phase  of  biological  work  which  cannot  be  covered  in 
the  laboratory  is  the  study  of  the  relationships  which  exist  between  living 
thin^^s,  their  neighbors,  and  their  environment, — the  ecological  aspect  of 
biology.  This  department  of  science  is  most  fascinating  for  the  mature 
student  for  it  gives  him  valuable  information  for  the  establishment  of 
laws  which  govern  life  activities,  and  to  the  unscientific,  even,  the  plants 
and  animals  become  individuals,  living  individuals  with  interesting  and 
original  ways  of  doing  things. 

P'ield  work  as  a  method  of  instruction  for  high  school  pupils  is  as  yet 
in  its  experimental  stages.  Those  of  us  who  have  been  in  touch  with  the 
spirit  ot  scientific  work  in  this  state  must  teach  ecology  whether  we  do  so 
consciously  or  not  for  ecolog>'  is  fundamentally  a  way  of  looking  at  things, 
the  method  of  approach.  It  is  the  question  **why'*  not  "what.**  But  the 
only  logical  order  is  what,  then  why.  Bring  these  as  close  together  as 
poshible,  but  we  must  always  precede  the  explanation,  —  the  theory,  by  the 
information,  the  facts.  Give  the  high  school  pupil  both  if  you  can,  but  I 
hold  that  we  should  spare  no  effort  to  give  the  boy  the  first  key  to  the 
mysteries  of  life  which  surrounded  him  —  the  what. 

There  are  some  of  us  who  still  see  value  in  the  much  ridiculed  her- 
barium and  natural -history  collection.  Field  work  is  not  this  but  it  sys- 
tematizes and  organizes  the  methods  and  efforts  called  out  by  this  kind  of 
work. 

It  has  been  said  that  the  kindergarten  is  the  greatest  institution  ever 
devised  fur  the  education  of  the  parents.  I  think  field  work  is  a  close 
second.  The  unfamiliarity  of  methods  and  facts  makes  many  parents 
skeptical :  they  do  not  see  what  it  is  all  about.  I  once  heard  a  man  say  he 
was  completely  demoralized  when  he  went  to  the  woods,  and  I  think  he 
expre^^sed  the  feeling  of  not  a  few  pupils.  Is  not  the  explanation  largely 
thf'ir  unfamiliarity  with  the  surroundings?  This  man's  ideals  of  life  —  and 
they  were  hiph  —  had  not  tome  to  him  through  the  channels  of  the  senses 
but  throu>;h  written  words.  I  think  one  remedy  for  this  condition  of  mind 
is  early  work  in  nature  stud  v.  When  the  trees,  the  flowers,  the  animals 
have  gained  an  irdividuality  for  themselves,  the  center  of  interest  will  be 
transferred  to  them  and  the  child  will  be  left  in  the  proper  condition  for 
healthy  work,  — complete  consciousness  of  self. 

The  scheme  of  competitive  gardening  seems  a  most  sane  method  of 
laying  foundation -work  for  science  and  is  certainly  meeting  with  most 
gratifying  results. 

The  poor  grade  teacher,  ridden  to  death  with  fads,  will  probably  groan 
to  see  another  and  will  resent  the  su^^gestion  that  the  herbarium  and  natural 
hi^tory  collection  belongs  here.  But  when  the  instinct  for  ownership  is 
strrmg.  the  l>o<ly  needmg  training,  and  there  are  endless  animal  spirits  to  be 
worked  off.  is  not  this  a  good  time  to  answ*er  the  *'What  is  it?'*  for  natural 
science? 

lentil  these  preparations  have  been  made,  what  can  we  do?  Famil- 
iarize as  much  as  possible  by  talks  preceding  the  trip,  by  short  excursions 
near  home,  by  carefully  prepared  questions  distributed  beforehand,  and 
ask  the  question  "Why?" 
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Another  word  about  the  recitation.  I  have  left  it  until  the  last  because 
it  should  come  last.  It  should  not  be  the  place  to  ^ive  information  but 
one  for  the  pupil  to  have  opportunity  of  expressinjj  what  he  has  learned, 
for  fi^athertng:  up  facts,  and  deducing  laws,  for  classifying;:,  and  fixing;:  the 
pupils  ideas. 

The  laboratory,  and  recitation  woik.  all  make  legitimate  demands  on 
the  high  school  course,  but  the  teacher,  the  laboratory  equipment, 
the  location  of  the  school,  arranf^ement  of  programme  aie  all  factors  which 
must  be  known  before  the  problem  can  be  solved. 

Following  this.  Professor  Chas.  A.  Davis,  of  the  University  of  Micfiij^an, 
on  the  ** Possibilities  ok  Fiki.d  Wokk,"  emphasized  points  made  in  the 
preceding  paper,  and  contrasted  past  with  present  methods.  He  said  all 
the  difficulties  of  field  work  are  no  more  fundamental  or  valid  than  the 
objections  formerly' urged  against  the  laboratory  method.  The  possibili- 
ties of  field  work  are  great  when  (1)  teachers  will  prepare  for  it  as  they  do 
for  other  kinds  of  work,  by  constant  study  of  the  region  in  which  they 
teach:  (2)  the  size  of  class  sections  taken  to  the  field  is  small,  not  exceed- 
ing twenty;  (3)  the  work  is  carefully  planned  and  pupils  are  properly 
guided  and  watched;  (4)  the  classes  are  questioned  as  to  what  tliey  see. 
and  are  not  simply  told  what  the  teacher  sees:  (5)  when  the  special  object 
of  the  exerci.se  is  coordinated  with  other  related  topics  by  questions  and 
suggestions.  Possible  lines  of  work  in  botany,  zoology,  geology,  and 
physiography  were  then  suggested,  and  teachers  who  have  to  do  this  sort 
of  work  with  their  classes  and  hope  to  be  successful  were  urged  to  take  up 
field  work  for  themselves. 

hi  the  tiiseussion  following  it  was  evident  that  the  majority  of  teach- 
ers did  field  work  only  as  a  side  issue,  and  that  this  subject  should  be 
further  developed ;  that  twenty -five  was  as  large  a  number  as  could  be 
profitably  taken  at  one  time;  that  in  cities  much  can  be  done  in  the  parks; 
with  large  numbers  it  is  better  to  have  written  directions  or  questions;  that 
a  successful  way  of  doing  field  work  is  to  take  only  the  most  interested 
students. 

Acting  on  a  suggestion  previously  sent  in  by  Professor  S.  O.  Mast, 
that  it  would  be  desirable  to  have  a  set  of  experiments  in  Plant  Physiology, 
the  chairman  appointed  a  committee  to  formulate  a  set  of  such  experiments, 
with  suitable  apparatus  for  a  half  or  a  whole  yer,r*s  high  school  cour-e. 

-•/  Pitf^er  from  Miss  (irate  f\llis,  of  (it and  KapiiisA'^n  '*Pnvsioi.f  (;v  AS  A 
SciK.NCR  Sti'dv  in  thk  Hioii  Scno<Ji.s."  made  the  following  points:  The 
optimum  and  logical  preparation  for  physiology  would  be  that  botany ,  zoology, 
chemistry  and  physics  should  precede  it.  In  c;«se  it  cannot  be  preceded 
by  these,  simple  experiments  in  chemistry  and  physics  must  he  made  in 
order  to  make  the  subjects  in  physiology  comprehensible.  Ileie  is  the 
starting  point.  In  the  laboratory,  guided  only  bv  a  sheet  of  directions  and 
tested  by  questions,  the  learner  finds  out  something  of  the  conjpf>sition  of 
his  own  boily.  This  intro<iuct<iry  work  may  be  followed  by  a  set  of  simple 
experiuKnts  on  acids  and  alkalies,  then  by  tests  for  respiration,  excretion, 
in  order,  ending  with  the  study  of  the  nerves  and  ganglia,  especially  as 
seen  in  the  frog.  All  these  are  studied  experimentally  first.  Physiology, 
hygiene,  and  sanitation  should  be  the  interpretation  of  the  simple  physioh^gy 
of  our  course  of  study.  It  is  desirable  that  there  be  a  widespread  under- 
standing of  the  nature  of  contagious  diseases  in  order  that  the  actitm  of 
medical  boards  and  boards  of  health  may  have  a  meaning  in  the  minds  of 


the  public  at  Ur^ire.  The  creation  of  such  an  understanding:  seems  to  me 
an  important  duty  of  the  public  schools. 

Mr.  Raymond  Pearl,  of  the  University  of  Micfiigan^  then  read  a  paper 
on ''Practical  Physiology  in  the  High  School.*'  He  said  in  substance: 
Physiolo^'.  as  taught  in  the  average  hip:h  school,  is  open  to  criticism  from 
three  general  standpoints.  These  are:  (1)  high  school  physiology  com- 
prises for  the  most  part  something  other  than  true  physiology;  (2)  its 
purpose  is  too  lirgely  one  of  attempting  to  impart  a  concrete  knowledge  of 
the  human  body,  without  regard  to  general  training;  (3)  the  method  of 
presentation  to  the  student  is  faulty  for  two  reaspns:  First,  in  that  the 
most  complex  rather  than  the  simple  is  taken  as  the  starting  point;  and 
second,  in  that  the  subject  is  presented  dogmatically,  i.e.,  something  finally 
known . 

The  most  important  things  which  will  contribute  towards  the  elevation 
of  high  school  physiology  to  the  level  where  it  ought  to  stand  are:  (l)  the 
use  of  a  rational  laboratory  method  for  the  purpose  of  developing  the  stu- 
dent's general  mental  powers;  (2)  the  presentation  of  the  subject  as  a  living 
affair  to  be  investigated,  not  something  dead  to  be  memorized;  (3)  the  sub- 
stitution of  the  standpoint  of  * 'general  physiology"  for  that  of  * 'organ 
physiology:**  (4)  the  presentation  of  something  of  the  historical  develop- 
ment of  the  science  as  a  practical  means  of  holding  the  student's  attention. 

The  program  closed  with  a  paper  by  Dr,  H.  S.  Jennings^  of  tfie  Uni- 
versify  of  .\fichi}ran,  on  '*SoMK  BIOLOGICAL  Problems.'** 

At  the  close  a  resolution  was  offered  that,  as  physiology  in  its  broader 
sense  is  one  of  the  biological  studies  and  may,  if  properly  taught,  be  made 
of  equal  value  with  any  other,  it  should  justly  be  recognized  by  university 
authorities,  and  that  such  recognition  would  promote  its  better  teaching. 


Second  Conference  of  the  Biological  Section 


JOINT   SKSSION    WITH    TilK    MICHIGAN   ACADEMY    OF   SCIKNCK 


In  a  paper  on  **Okiginal  Work  for  thk  High  School  Tkachkr," 
J\fr,  /:\A.  Sfoseley,  who  has  done  so  much  for  science  in  the  Sandusky  High 
School,  gave  a  most  striking  illustration,  a  concrete  example,  of  a  piece  of  orig- 
inal work  he  had  done  in  locatingburied  valleys  of  streams  running  into  San- 
dusky Bav.  His  boys  accompanied  him  at  one  time  or  another,  and  one  of  them 
hel|>ed  in  the  discovery  of  an  old  creek  lK)ttom  that  explained  one  of  the  prob- 
lems that  was  at  the  time  puzzling  them.  It  was  shown  that  such  work  may 
furnish  a  valuable  basis  for  future  engineering  operations.  .  The 

conclusion  rf*ached  was  that  the  valley  now  filled  with  mud  and  covered 
with  water  must  have  existed  before  the  waters  of  Lake  Erie  had  be?Q 
raised  .so  far  westward,  and  that  if  this  rise  continued,  ultimately  Sandusky, 
Toledo.  an<l  then  Chicago,  would  be  submerged.  He  then  said:  **I  have 
bet*n  asked  to  answer  certain  questions  pertaining  to  original  work  for  the 
high  school  teacher.  First:  how  to  get  a  subject?  Become  a  member  of 
the  Academy  of  Science  and  attend  its  meetings.  You  will  find  out  in 
that  way  what  other  investigators  are  doing  and  learn  of  a  number  of  things 
that  need  further  study.     When  possible,  attend  also  the  meetings  of  the 

*  The  maaavcripc  for  this  paper  wa«  boC  obuiaabte. 


—47  — 

American  Association  for  the  Advancement  of  Science.  At  Pittsburg 
beginning  June  28,  will  be  the  last  of  the  summer  meetings.  After  1902, 
the  annual  meetings  are  to  be  held  convocation  week  and  the  first  will  lie  in 
Washington  about  Jan  1,  1903. 

If  you  can  induce  scientific  men  to  visit  you,  you  may  get  valuable 
hints  as  to  problems  for  the  solution  of  which  your  locality  affords  peculiar 
advantages.  By  a  few  minutes'  conversation  you  may  learn  things  you 
were  anxious  to  know  and  could  not  find  out  by  hours  of  reading. 

A  desire  to  know  is  the  best  stimulus  to  investigation.  Oftentimes  the 
result  mav  not  be  worth  publishing,  but  it  is  a  satisfaction  to  have  learned 
something  about  the  subject  by  your  own  researches.  Such  knowledge 
means  more  to  you  than  what  some  one  else  may  have  found  out  about  the 
subiect,  just  as  the  pupil  gets  benefit  from  performing  experiments  for 
himself  instead  of  merely  seeing  them  performed. 

The  second  question  is:  how  to  find  time  for  original  work?  First, 
by  giving  up  other  things.  Miss  Cole,  who  has  given  us  the  admirable 
Flora,  of  Grand  Rapids,  Mich.,  and  vicinity,  for  years  devoted  to  the  work 
her  spare  time  on  school  days  and  Saturdays,  and  the  greater  part  of  sum- 
mer vacations,  when  she  would  find  board  for  a  week  or  two  at  some  farm 
house  in  a  good  location  and  then  go  to  another  district  until  she  had 
made  a  thorough  study  of  the  flora  of  sixteen  townships.  The  enthusiast 
in  any  subject  is  willing  to  sacrifice  many  other  things  in  the  pursuit  of  it. 

Many  a  teacher  has  the  talent  to  illumine  some  scientific  subject,  if  it 
were  not  overshadowed  by  the  desire  to  make  money.  Many  whose  apti- 
tude for  research  would  lead  to  valuable  discoveries  are  tempted  by  the 
prospect  of  better  pay  to  seek  and  ultimately  to  find  a  position  whose 
administrative  work  is  too  onerous  to  all(>w  any  time  for  original  research. 
Others  devote  what  spare  time  can  be  spared  from  school  work  to  hearing 
private  pupils,  or  to  some  business  that  can  be  attended  to  on  Saturdays  or 
after  school  hours. 

Few  teachers  of  science  can  have  any  reasonable  expectation  of  get- 
ting rich  as  a  result  of  their  discoveries,  and  if  they  are  not  contented  to 
live  in  a  humble  way  but  consider  riches  essential  to  their  happiness,  they 
are  not  likely  to  use  any  portion  ot  their  slender  income  for  original 
research  or  devote  to  it  any  time  which  they  might  utilize  for  remunemtive 
work. 

The  investigator  who  is  devoted  to  his  work  may  find  it  necessar>'  fre- 
quently to  curtail  the  time  he  would  like  to  devote  to  literature  and  news- 
papers,  to  learn  ths  news  of  current  events  mostly  from  weekly  papers  or 
from  magazines  whose  news  is  more  important  and  reliable  thin  that  of  the 
daily  papers,  and  to  have  some  one  who  has  time  to  read  the  latter  tell  him 
the  things  in  which  he  is  likely  to  be  most  interested. 

More  important  than  all  other  means  of  securing  time  for  original  work 
is  the  maintenance  of  health,  for  its  impairment  means  not  only  the  short- 
ening of  life  but  greatly  diminished  capacity  for  labor. 

Besides  insi.sting  on  gcMul  ventilation  the  teacher  should  be  outside  at 
least  one  hour  out  of  every  twenty  four.  Living  at  some  distance  from 
the  schoolhouse  and  not  using  a  street  car  may  insure  this.  The  teacher 
of  biolt>gy  can  do  much  to  preserve  his  health  if  he  g(K's  after  schr^ol  to 
collect  material  for  his  class  or  to  enjoy  and  study  nature  in  the  fields  and 
woods  and  much  for  the  health  and  pleasure  of  his  pupils  if  he  takes  them 
along. 
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Rest  after  meals  and  regular  and  sufficient  sleep  may  prevent  one  from 
accomplishing  so  much  in  a  certain  week  or  term,  but  will  enable  him  to 
accomplish  more  in  a  lifetime.  Likewise  mild  stimulants,  to  say  nothing 
of  strong  ones,  diminish  in  the  long  run  one's  capacity  for  work.  Short- 
sighted is  the  author  of  a  physiology  who  commends  coffee  because  it 
destroys  the  sense  of  fatigue.  Ambitious  persons  are  prone  enough  to  work 
on,  after  brain  and  nerves  and  eyes  have  been  taxed  until  further  strain  will 
prevent  them  fully  recovering  their  original  vigor.  They  need  no  artificial 
stimulant  to  spur  these  organs  to  herculean  efforts  or  make  them  obiivious 
to  the  warning  of  the  sense  that  tells  them  it  is  time  to  rest.  With  many 
teachers  doubtless  the  habit  of  workirg  late  at  night  is  contracted  while  at 
college.  In  the  literary  department  working  late  was  formerly  not  neces- 
sary for  most  students,  and  it  is  not  now,  though  many  seem  to  assume 
that  it  is.  Young  ladies  who  stand  high  in  their  classes  and  yet  always 
retire  early,  inform  me  that  those  who  do  differently  fritter  away  much  of 
their  time  during  the  day,  depending  on  the  night  time  for  study. 

Frequent  moving  from  place  to  place  may  facilitate  the  study  of  cer- 
tain subjects,  but  for  others  it  must  be  a  serious  hindrance.  The  investi- 
gator should  have  books  and  notes  and  specimens  classified  and  arranged 
so  there  will  be  no  delay  in  finding  what  is  wanted.  In  moving,  not  only 
is  much  time  required  lor  packing  and  unpacking,  but  much  interesting 
material  must  be  left  behind,  some  things  are  lost  and  others  broken,  the 
work  of  rearrangement,  which  at  best  will  require  weeks  for  a  large  collec- 
tion may  be  interrupted  for  months  or  years  for  the  lack  of  room  and  suita- 
ble cases,  and  when  done,  the  owner  may  require  a  long  time  to  become  as 
familiar  with  the  new  arrangement  as  he  was  with  the  old. 

After  the  teacher  has  been  some  years  in  the  place  and  won  the  respect 
of  many  people,  they  no  more  think  of  ousting  him  because  of  pttty  faults 
than  one  who  was  born  among  them. 

In  many  lines  of  research  acquaintance  with  the  region  and  with  the 
people  Mich  as  one  cannot  get  in  a  single  year  greatly  facilitates  one's  work. 
Numerous  illustrations  of  this  miKht  be  given,  did  time  permit.  Hut  the 
most  serious  objection  to  frequent  moving  is  that  lines  of  investigation  |>er- 
ta;nin^  to  the  IcKrality  require  years  in  order  that  the  work  may  be  done 
with  such  thort)u>:hness  as  to  make  it  of  permanent  value. 

The  teacher  of  natural  science  who  would  imbue  his  pupils  with  the 
spirit  ol  invvstiv;ation  should  not  be  content  to  invoke  their  assistance  in 
prosecuting  his  own  researches.  He  should  inspire  them  with  a  love  of 
nature.  To  do  this  he  must  take  them  into  the  countr>'.  Some  teachers 
whose  early  life  was  s|»ent  in  the  country  or  in  a  village  fail  to  realize  when 
they  be^in  to  it-ach  in  a  city  how  meagre  is  their  pupil's  experience  with 
the  su^jfcls  they  are  trying  to  teach  them.  Until  I  take  them  into  the 
country,  •-onie  <>!  my  pupils  have  never  seen  a  sheep,  a  peac^Kk  or  a  snake. 
Some  imaijine  that  strawberries  grow  on  tall  bushes.  Many  of  them  have 
scarv^ely.  it  ever,  in  their  lives  seen  a  hill  or  a  river,  save  sometime,  per- 
haps, from  a  car  window.  The  expressions,  **up  stream*'  and  **down 
strvain"  are  meaningless  to  them.  They  listen  attentively  in  the  class- 
riMiin  to  a  description  of  the  characteristics  of  a  lakel>each,  but  when  shown 
a  mole  hill  they  are  not  sure  that  it  is  not  a  lake  beach.  Nor  have  they  more 
knowledge  of  a  beech  tree.  Not  one  in  ten  ever  saw  beech  trees  until  taken 
to  them  liy  their  teacher.  The  same  is  true  ot  the  hemlock,  the  witch 
hazel  and  many  other  interesting  plants.     Other  trees,  such  as  the  button- 


wood  and  ash  they  have  seen  but  never  had  an  opportunity  to  learn  to  know 
them.  They  do  not  recognize  the  note  of  the  meadowlark  or  the  kildeer, 
or  know  the  difference  between  a  chipping  sparrow  and  a  chipmunk. 

The  burrow  of  the  woodchuck,  the  chimney  of  the  crayfish,  the  ants 
caring  for  their  pupa.'  and  for  the  plant  lice,  the  protective  resemblance  to 
their  surroundings  of  the  rabbit,  or  the  grasshopper  and  whip-poor-will,  the 
protracted  flight  of  the  swallow  and  the  quick  movements  of  the  kingbird, 
the  singing  of  the  bobolink  and  brown  thrasher ; — these  things  cannot  be 
brought  to  the  school-room.  Yet  these,  and  not  dried  specimens,  repre- 
sent life.  To  fail  to  give  them  any  knowledge  of  these  things  is  to  deprive 
them  of  a  source  of  enjoyment  whose  pursuit  would  do  more  to  enrich  their 
lives  than  any  luxuries  that  money  can  buy. 

///  the  discussion  follozcin^,  two  of  the  University  men  held  that  it  was 
difficult  to  find  problems  on  which  high  school  teachers  could  work,  and 
that  they  did  not  usually  have  the  time,  though  it  was  held  that  some  sort 
of  original  work  was  almost  essential  for  the  best  kind  of  teaching.  Yet 
the  principal  speaker  on  this  topic,  a  high  school  teacher,  had  done  very 
creditable  science  work,  presenting  at  the  opening  of  his  paper  an  unfin- 
ished piece  of  work,  which  was  original,  to  say  the  least. 

Another  member,  however,  presented  a  more  encouraging  view  of  this 
unpromising  situation.  He  said  what  holds  teachers  hack  from  attempting 
original  work  is  the  idea  that  they  must  do  something  great  or  nothing 
at  all ;  but  little  things  add  to  science.  There  are  scientists  in  the  state 
who  wish  to  enlist  teachers  in  small  problems  on  distribution.  Very  sim- 
ple things  can  be  done  along  this  line  which  in  their  broader  meaning  may 
be  very  complex.  The  mere  collection  of  material,  when  the  locality  is 
known,  is  of  importance. 

The  D«s«riplion  of  a  N«w  Biological  Laboratory 


SAMUKL  O.   MAST,    PROPBSSOR  OF  BIOLOGY,    HOPK  COLLKGK,  IIOLLANII,  MICII. 


The  plans  here  presented  were  drafted  for  a  biological  Iaborator\'  in 
process  of  construction  at  Hope  College,  Holland.  Mich. 

The  laboratory'  will  occupy  the  entire  east  end  of  the  second  floor,  and 
in  order  to  avoid  direct  sunlight  as  much  as  possible,  will  face  the  north. 
It  is  to  accommodate  28  students,  lour  at  each  of  the  seven  working 
tables.  These  tables  will  be  supplied  with  four  drawers  on  either  side. 
The  drawers  will  be  arranged  one  above  the  other  in  the  middle  of  the 
tables.     Adjustable  swivel  chairs  with  backs  will  be  u>ed  at  the  tables. 

There  is  a  conserwilory  for  plants,  with  gla.ss  roof  and  sides,  and  a 
cement  floor  connected  with  the  sewer  system  by  a  drain.  The  dark 
room  IS  to  be  used  both  lor  performing  phy.siological  experiments  in  the 
absence  of  light  and  for  work  in  photography.  The  store  room  will  accom- 
modate not  only  biological  material,  but  also  chemical  glassware,  stains, 
etc.  A  hood  which  will  accommodate  three  students  at  one  time  is  sup- 
plied with  water  and  gas.  The  lecture  r(K)m  will  seal  forty.  It  is  adapted 
for  demonstrations  as  well  as  quizzes  and  lectures,  being  in  close  connec- 
tion with  the  store  room,  the  private  and  the  general  laboratories. 

We  have  planned  a  private  laboratory,  9x12  feet — rather  small,  but 
better  than   none.     As   it  is   lighted  only  through  the  conservatory,  it  is 
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supplied  with  both  gas  and  electricit>\  Every  instnictor  should  do  some 
special  work.  This  does  DOt  necessarily  mean  that  every  instructor  should 
be  an  ori&^inal  investigator ;  he  should  be  a  teacher  first  of  all.  The  special 
work  he  does  may  be  the  preparation  of  material  in  new  ways  for  student 
use,  or  the  working  over  of  old  experiments.      Such  a  room,  where  the 

instructor  may  work  un- 
disturbed by  the  thought* 
lessnessof  students*  will 
also  give  them  a  whole- 
some notion  of  the  dif- 
ference between  private 
and  public  laboratory 
belongings. 

In  discussing  this  pa- 
per. Afiss  Ediih  Peitee,  of 
the  Eastern  High  School^ 
Detroit,  gave  a  descrip- 
tion of  their  nbw  bio- 

UX;iCAL      LABORATORY, 

and  some  of  the  principal 
features  are  here  given 
as  it  presents  the  high 
school  side  of  the  same 
question : 

The  laboratory  faces 
the  north  and  has  three 
double  windows  on  that 
side.  Before  each  of 
these  is  a  large  flat  iron 
shaped  table,  seating 
eight  pupils, with  drawer 
accommodations  for  four 
sections.  The  large  table 
is  convenient  for  beginning  classes  when  materials  are  used  in  common  while 
the  sloping  sides  give  better  light  to  those  away  from  the  window.  This 
light  is  not  as  good  for  compound  microscope  work  as  could  be  gotten  at 
smaller  tallies  before  a  greater  num)>er  of  windows. 

At  C  i«i  a  slate  toppe<l  table  with  water  and  gas  and  a  sink  at  one  end. 
D  is  a  teacher's  tai)le.  Both  these  tables  have  drawers  and  cupboards 
underneath.     There  are  also  two  cases  for  apparatus  and  materials. 

At  the  side  of  the  laboratory-  is  a  small  store  room  which  has  cupboards, 
a  sink,  and  a  /inc  lined  wooden  box  to  hold  earth.  This  can  be  rolled 
into  the  c()nsc*rvator>'  and  is  a  great  convenience  in  potting  plants.  In  this 
closet  is  also  a  gas  hot  water  heater  which  is  connected  with  all  the  sinks, 
a  hand  basin  in  the  comer  of  the  laboratory,  and  the  conser\'atory.  Turn- 
ing on  the  water  turns  on  the  lighteil  gas  which  heats  the  water  as  it  runs 
through  the  pipes. 

A  plate  glass  partition  separates  the  laborator>'  from  the  conservatory 
which  has  double  windows  for  sides  and  a  double  ground  glass  roof.  The 
cement  floor  slopes  toward  a  drain  pipe  in  the  center. 

The  metal  co\*ered.  asbestos  lined  plant  benches  are  around  the  sides 
with  steam  pipes  underneath.     It  would  be  better  to  have  the  pipes  on  the 
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floor  as  the  benches  get  too  hot  for  the  plants.  There  should  be  a  thermo- 
stat *  connected  with  the  steam  pipes.  A  double-decked  aquarium  table 
stands  in  the  center  of  the  conser\'atory. 

The  recitation  room  (lecture  room)  has  a  raised  platform  at  I  allowing 
three  tiers  of  seats.  There  is  a  long  demonstration  table,  H,  which  has 
water  and  gas  and  a  covered  sink  at  one  end.  There  is  a  small  closet  and  a 
case  for  specimens,  G. 

In  a  short  talk  on  ''Methods  by  which  new  Varieties  of  Cvlti- 
VATKD  Plants  are  Originated.**  Professor  C,  /\  WheeUr,  of  the  Michi- 
gan Af^ricultural  College  gave  many  ways  in  which  the  horticulturist  pro- 
duces such  interesting  results.  Some  new  products  were  mentioned, — a 
daisy,  four  inches  across,  will  soon  be  common  property.  In  illustration 
of  the  ability  of  plants  to  vary  with  their  surroundings  it  was  said  that  the 
"dented  corn**  of  the  South  may  be  changed  to  the  "flint  com**  of  the 
North  after  three  years  planting  in  the  latter  latitude.  In  the  discussion 
that  followed  Professor  Davis  called  attention  to  the  fact  that  the  garden 
radish,  the  cabbage,  and  the  cauliflower  w*ere  the  result  of  selection  acting 
on  the  plants  of  the  mustard  family  that  had,  respectively,  somewhat  thick- 
ened roots,  or  leaves,  or  flower-stalks. 

Mr,  J,  IV,  Matthews,  of  the  l^estem  High  School^  Detroit^  then  spoke 
on  "The  Kind  of  Zoology  for  High  School  Work,**  saying  in  sub- 
stance :  The  discussion  of  the  subject  of  zoology  in  the  high  school  should 
answer  three  questions:  Why  study  zo61og>' in  the  high  school?  When 
shall  it  come  in  the  course  of  study?  What  shall  be  the  branch  of  zoology 
presented? 

There  is  no  study  in  the  curriculum  that  can  produce  better  develop- 
ment of  the  powers  of  observation,  comparison,  and  classification.  No 
other  subject  gives  such  natural  material  for  the  development  of  obser\'a- 
tion.  which  is  the  fir5t  step  in  all  study,  and  comparison,  which  establishes 
the  facts  thus  gaine<l,  and  classification,  the  logical  conclusion.  Pupils 
readily  feel  at  this  age  the  philosophy  of  the  general  laws  of  life,  and  need 
the  breadth  given  to  thought  by  considering  human  life  in  connection  with 
animal  life. 

The  l>est  time  for  zoology  is  the  s>econd  year  of  the  high  school  course, 
following  a  year  of  botany,  which  shall  have  consisted  of  the  study  of 
plants  as  a  whole,  their  habitats,  when  they  flower,  their  method  of  flower- 
ing, their  uses.  etc.  In  fact  much  work  in  '*God*s  laboratory**  rather  than 
confim  mcnt  within  the  walls  of  a  building  with  expensive  apparatus  and  a 
few  plants.  A  high  school  following  such  a  plan  for  five  years  sent  out  six 
students  who  specialized  in  biology  and  were  chosen  assistants  in  the 
University  f)f  Michigan;  four  others,  who  went  from  college  to  teach  biolo- 
g>'  in  the  public  .schools,  or  to  follow  lines  of  nature  work;  thus  making 
ten  pupils  in  that  i>eriod  of  time  inspired  to  choose  life  work  in  biology. 

The  conference  closed  with  a  lecture  on  '*TiiB  (iKrmicidal  Action 
OF  Metals  and  Sinldwit.'*  by  />/.  /•.  G.  \oiy\  of  the  Cniirrsity  of 
Miihigaft.  On  account  of  his  researches  along  this  line  much  interest  was 
taken  in  what  was  said,  an  abstract  of  which  is  here  presented: 

The  surface  or  contact  action  of  metals  has  been  studied  by  chemists  for 
many  years.  It  is  well  known  that  certain  metals  as  platinum  and  espe- 
cially palladium  absorb  relatively  enormous  volumes  of  hydrogen.  The  gas 
is  held  in  combination  with  the  metal  and  is  easily  gi\-en  off  in  a  di.ssociated 
or  active  condition.     As  a  result  palladium -hydrogen  is  capable  of  exerting 
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a  marked  oxidizing  action.  It  may  convert,  as  Hoppe-Seyler  pointed  out, 
benzol  into  phenol,  aldehydes  into  acids,  liberate  iodine  from  potassium 
iodide «  etc.  Moreover,  hydrogen  peroxide  is  formed  when  it  is  brought 
into  contact  with  water. 

The  contact  action  of  platinum  is  especially  seen  in  the  manufacture  of 
fuming  sulphuric  acid  by  the  new  method.  When  platinized  asbestos  at  a 
high  temperature  is  brought  into  contact  with  oxygen  and  sulphur  dioxide 
the  metal  acts  as  an  oxygen  carrier  and  the  result  is  thefonnation  of  sulphur 
trioxide  or  sulphuric  acid.  By  this  procedure  it  is  possible  to  prepare  pure 
fuming  sulphuric  acid  and  it  is  more  than  likely  that  the  *'lead  chamber" 
method  of  manufacture  will  be  entirely  done  away  with. 

In  1889  Dr.  Miller,  the  well-known  American  dentist  of  Berlin,  showed 
that  certain  metals  such  as  gold  and  copper  exerted  a  marked  germicidal 
action  when  brought  into  contact  with  bacteria.  He  explained  this  action 
as  probably  due  to  oxygen  condensation  on  the  surface  oif  the  metal.  Behr- 
ing.  the  discoverer  of  dipththeria  antitoxine,  repeated  and  confirmed 
Miller's  experiments  but  the  explanation  which  he  offered  was  very  differ- 
ent. He  held  that  the  bacteria,  by  means  of  their  soluble  chemical  pro- 
ducts, dissolve<l  traces  of  the  metals  and  that  thus  the  germicidal  action 
was  brought  about.  In  their  studies  upon  the  formation  of  organic  perox- 
ides. Drs.  Freer  and  Novy  showed  that  these  substances  are  readily  formed 
when  some  metal  or  even  fabric  was  introduced  into  the  mixture  of  the 
ingredients.  In  other  words  the  surface  or  contact  action  of  metals  was 
manifested  in  much  the  same  way  as  in  the  manufacture  of  sulphuric  acid 
by  means  of  contact  with  platinum.  The  view  was  expressed  that  probably 
the  germicidal  action  of  metals  was  due,  not  so  much  to  the  solution  of  the 
metal  employed,  as  to  the  formation  of  peroxides  by  surface  action. 

It  is  well-known  that  sunlight  is  destructive  to  bacteria  and  the  only 
explanation  from  a  chemical  standpoint  which  has  been  heretofore  brought 
forward  is  that  hydrogen  peroxide  is  formed  under  the  influence  of  the 
sun's  rays.  There  can  be  very  little  doubt  about  the  formation  of  this 
substance  under  those  conditions,  but  the  amount  that  is  present  is  hardly 
sufficient  to  account  for  the  rapid  and  intense  germicidal  action  obser\'ed. 
The  ultra  violet  rays  are  especially  active  in  this  regard.  The  explanation 
of  the  action  of  the  sun*s  rays  must  be  due  either  to  the  formation  of  pow- 
erful organic  peroxides,  such  as  those  described  by  Drs.  P^reer  and  Novy, 
or  to  ionization.  Investigations  along  these  lines  are  now  being  carried  on 
in  the  H\*gienic  Laboratory'  of  the  University. 


PHYSICS  SErCTION 


The  Speaking  Arc  and  Wireless  Telephony 


BY   K.   S.   GUTHR.   UNI\'BKSITV  OP   MICHIGAN 


Ever  since  the  invention  of  the  electromagnetic  telephone  scientists 
have  tried  to  reproduce  sounds  by  means  of  instruments  based  on  an  action 
of  the  electric  current  other  than  magnetic. 

Sir  W.  Preece  of  England  made  the  first,  and,  to  a  certain  degree,  suc- 
cessful, attempt  in  this  direction  by  constructing   the   so-called  thermo- 
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telephone  (Proc.  Roy.  Soc.  Apr.  28,  1880).  He  made  nse  of  the  alternating 

heatini^  and  cooling  of  an 
electrical  conductor  when 
a  current  of  varying  inten- 
sity passes  through  it.  A 
fine  wire  subjected  to  a  rel- 
atively strong  tension  is 
fastened  at  one  end  to  a 
membrane.  As  an  electric 
current  is  sent  through  the 
wire  the  tension  will  de- 
crease, while  on  cooling  it 
returns  to  its  original  value. 
By  these  variations  in  the  tension  the  membrane  is  set  into  vibration  and 
produces  a  sound. 

All  depends,  then,  on  the  ability  of  the  temperature  changes  to  keep 
step  with  the  variations  of  the  current,  which  may  be  produced  in  the  ordi* 
nary  way  by  a  microphone.  The  wire  of  the  thermo- telephone  must,  of 
course,  lie  very  thin  to  fulfill  the  above  condition.  Preece  used  a  platinum 
wire  iKOOlf*  centimeter  in  diameter,  and  finds  that  *'the  articulation,  though 
muffled,  was  clear,  and  words  could  easily  be  heard.'*  You  see  a  similar 
instrument  here  [indicating].  The  instrument  exhibited  is  diagrammatically 
shown  in  Fig.  1.  A  phosp<jr -bronze  wire  90  centimeters  long  and  0.02 
centimeter  in  <lianieter  is  subjected  to  a  tension  of  about  200  grams.  The 
membrane  (M)  is  a  bladder,  which  I  put  freshly  on  the  frame  about  a  week 
ago.  The  wire  forms  part  of  a  circuit  leading  into  one  of  the  further  rooms 
of  the  laboratory,  far  enough  away  to  exclude  all  possibility  of  our  hear- 
ing the  source  of  sound  directly.  In  that  room  a  tuning  fork  is  set  up, 
which,  as  it  vibrates,  makes  an<l  breaks  the  current.  As  soon  as  I  turn 
the  switch  so  as  tf>  connect  the  wire  with  the  circuit,  all  of  you  can  hear 
distinctly  the  sound  corresi>onding  to  the  pitch  of  the  tuning-fork. 

Certainly  an  instrument  like  this  can  never  vie  with  an  ordinar>'  tele- 
phone receiver  as  far  as  tiansmission  of  speech  is  concerned,  and,  indeed, 
for  just  abr>ut  twenty  years  the 
electroniaKuelic  telephone 
reigned  s(i]irenie  and  without 
fear  of  cf>in|>etition. 

The  conditinns  have 
chan^cil  somewhat  since  the  \J^ 
"speaking  arc"  was  disci »v • 
ered.  Here,  as  in  so  many 
ca.scs.  we  owe  most  of  our  | 
knowledge  to  the  scientific  B- 
and  thorough  following  up  of 
an  accidental  observation.  In 
the  fall  of  lHw7  Dr.  Simon  observed  while  working  with  an  arc  light  in  the 
physical  la)H)ratory  of  the  I'niversitv  of  Krlangen.  that  it  produced  bu/.zing 
sounds  similar  to  those  caused  by  the  making  and  breaking  of  a  primary 
circuit  of  an  induction  coil  in  an  adjoining  room.  Investigation  showed 
that  the  two  circuits  ran  parallel  to  each  other  for  about  15  meters,  and  that 
thus  currents  induced  by  the  working  of  the  induction  coil  were  super- 
p«ised  upon  the  steady  arc -light  current.     The  variations  in  the  current 
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through  the  arc  gave  rise  to  vanations  in  the  density  and  volume  of  the 
incandescent  vapor  column,  and  these  to  sound  vibrations  in  the  surround- 
ing air.     (Described  in  Wied.  Ann.  d.  Phys.,  64,  p.  233,  189S.) 

Prom  this  observation  it  was  not  such  a  wide  step  to  a  reproduction  of 
human  speech  by  the  arc  light.  It  was  only  necessary  to  superpose  the 
varying  currents  of  a  microphone  circuit  upon  the  arc -light  circuit.  The 
experiments  undertaken  with  this  in  view  have  proved,  within  the  last  year, 
remarkably  successful. 

But,  before  exhibiting  the  properties  of  the  speaking  arc,  or,  more 
strictly,  the  speech -reproducing  arc,  let  us  first  consider  the  arc  itself, 
without  any  reference  to  the  impressions  it  gets  from  the  outside.  Curi- 
ously  enough,  all  these  years  that  scientists  were  looking  for  a  sound - 
producing  effect  of  the  electric  current,  the  arc  has  been  humming  and 
hissing  into  their  ears  without  their  understanding  the  meaning  of  it. 

It  was  Duddell  who  first  found  out  that  the  arc  was  a  musical  body, 
and  that  it  was  only  necessar>'  to  give  it  proper  opportunities  to  have  it 
sing  any  tune  desired.  Duddell  read  in  December,  1900,  before  the  English 
Institution  of  Electrical  Engineers,  a  very  interesting  paper  on  rapid  varia- 
tions in  the  current  through  the  direct -current  arc.  That  part  of  his  work 
which  is  closely  connected  with  our  subject  deals  with  the  production  of 
clear  whistling  sounds  by  the  arc  itself,  when  put  in  parallel  with  a  capacity 
and  an  inductive  coil  whose  coefficient  of  self -inductance  may  be  L.  Such 
a  circuit  forms  an  electrical  resonator,  whose  vibration  number  n  is  given 
by  the  equation 


n  ~ 


:  «  /   L  c 
The  resistance,  if  very  small,  may  be  neglected. 

AH  we  need,  then,  is  to  set  this  resonator  into  vibration.  It  is  not 
necessary  to  produce  in  the  current  variations  of  the  same  frequency,  but 
simply  to  ^ive  it  many  and  repeated  impulses,  just  as  a  tuning-fork  is  .set 
into  vibration  by  being  bowed.  These  impulses  we  can  easily  obtain  if  we 
make  the  arc  very  short — about  one  millimeter  in  length.  The  burning  is 
then  rather  irregular,  and  carbon  particles  are  liable  to  short-circuit  the 
electrodes  frequently,  thus  continually  producing  changes  in  the  current. 
Under  such  conditions  the  arc  will  sing. 

The  apparatus  is  shown  in  Kig.  2.  (A)  represents  the  arc,  (C)  the 
condtrnser,   (D)   the  source  of  current,  and   (R)   the  resistance.     I    have 

arranged  a  number  of  keys  in 
such  a  way  as  to  cut  out  dif- 
ferent sections  of  the  self- 
induction,  (Li).  (Ls).  (Li),or 
the  whole  ot  it.  According  to 
which  key  I  press  down,  you 
will  hear  sounds  of  a  different 
pitch,  all  rather  high,  but  dis- 
tinctly of  a  musical  and  not  un- 
pleasing  nature  except  when 
I  short-circuit  the  .self -induc- 
tance. Then  the  sound  be- 
comes too  shrill  to  be  called 
pleasant;  its  frequency  lies 
somewhere  between  10,000  and  12,000..     If  the  key  connecting  the  arc  with 


QT 


^^ 
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the  resonator  circuit  is  opened  the  sound  stops  instantly ;  on  the  other  hand, 
notice  that  no  whistling:  can  be  produced  when  the  arc  is  longer  and  the 
light  steady. 

A  point  of  the  greatest  interest  is  that  we  have  here  the  means  of  pro- 
ducing, by  a  constant -current  dynamo,  rapidly  alternating  currents  in  the 
branch  containing  the  condenser  and  self -inductance,  while  in  the  arc  we 
have  a  pulsating  current. 

Duddell  stated  that  the  hysteresis  of  an  iron  core  in  the  inductive  coil 
will  instantly  stop  the  tone.  I  have  not  found  that  to  be  the  case.  Even 
with  an   iron    core,  the   singing  -p  /ti    /< 

WW- 
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can  be  produced  without  much 
trouble,  though,  I  admit,  not  as 
easily  as  without  the  core. 
Further,  the  sound  is  more  lia- 
ble to  var>'  in  pitch,  so  that  for 
the  singing  of  a  regular  tune  the 
iron  core  should  be  omitted. 

Using  a  self -inductance  with 
an  iron  core,  made  up  of  a  large 
bundle  of  thin  iron -wire,  in 
series  with  the  capacit>',  we  can 
make  the  arc  sing.  The  alter- 
nating current  produces  now  a 
very  rapid  change  in  the  number  of  lines  of  magnetic  force.  Thus,  we 
can  reproduce  tlie  famous  Elihu  Thomson  experiments,  of  which  I  shall 
give  only  two. 

If  we  bring  a  closed  wire  near  this  magnetic  field  var>'ing  at  a  very 
rapid  rate,  currents  will  be  set  up  in  it  by  electromagnetic  induction.  On 
putting  such  a  wire,  consisting  of  several  parallel  coils  and  connected  to 
the  terminals  of  an  incandescent  lamp,  on  the  iron  core,  the  lamp  glows. 
By  rapidly  slipping  this  metal  ring  over  the  inductance  we  decrease  the  self- 
inductance,  and  the  tone  of  the  arc  l>ecomes  higher.  As  soon  as  the  whist- 
ling of  the  arc  stops,  or  as  soon  as  the  self -inductance  is  short-circuited, 
all  these  phenomena  tlisappear. 

Now  let  us  return  to  the  "speaking  arc.**  The  variations  in  the  vol- 
ume of  the  inramlescent -vapor  column  are  mainly  due  to  the  changes  in 
temiKrraturt*  ]>r«MluccMl  l»y  the  variations  in  the  current.  Suppose  that  the 
Joule  effect  In  the  same  lor  the  arc  as  for  a  metallic  conductor;  then  the 
heat  pro<luced  in  unit  time  would  be  given  by  the  formula 

H  =  iV, 
and  dH  ~  2ir  di. 

Though  this  supposition  is  n<»t  exactly  correct,  experiments  carry  out 
the  conclusion  that  the  sound  effect  will  be  the  larger  with  ( 1 )  the  larger 
the  variation  of  the  current,  and  (2)  the  larger  the  current  through  the  arc 
itself. 

The  ntimlnrr  of  arrangements  proposed  by  different  obser\'ers  for  the 
best  working  of  the  experiment  under  consideration  is  quite  large.  In 
Simon's  original  arrangement  (Fig.  3)  the  transmitter  (T)  was  put  in  series 
with  a  cell  and  one  coil  of  a  transformer,  while  the  other  coil  was  in 
series  with  the  arc.  Duddell.  ( Fig.  4)  makes  use  of  a  choking  coil  (Ch.C. ) . 
to  prevent  the  variations  of  the  current  from  passing  through  the  dynamo, 
and  puts  the  transformer  coil  (I)  and  a  capacity  (C)  in  parallel  with  the  arc. 
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I  have  found,  however,  that  we  can  produce  very  satisfactory  and  strong 

©effects  by  the  simple  arrange- 
■ 
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ment  shown  in  Fig.  5. 

The  arc  is  produced  by  a 
continuous  current  of  12  am- 
peres between  carbons  satu- 
rated with  NaNOs.  By  doing 
this  we  can  easily  obtain  an 
arc  five  centimeters  long.  In 
series  with  the  arc  is  a  chok- 
ing coil  (Ch.  C),  formed  by 
a  coil  of  a  large  electromag- 
net (L=0. 007  h).  No  capacity 
is  needed  in  the  circuit,  and 
the  current  is  adjusted  by  ordinary  rheostats  (R). 

The  circuit  leading  to  the  room  where  the  transmitter  (T)  is  set  up  is 
connected  to  the  terminals  of  the  choking  coil.  The  current  through  the 
transmitter  (Mix  and  Genest)  is  about  0.5  ampere.  This  arrangement  is 
extremely  simple,  but  entirely  sufficient  to  reproduce  speech  and  other 
sounds  with  perfect  distinctness. 

[The  experiments  consisted  in  the  reproduction  of  ordinary  conversa- 
tion, various  songs,  whistling,  and  violin  playing,  all  being  heard  distinctly 
by  ever>'one  in  the  large  lecture  room,  seating  one  hundred  and  sixty  people.  1 
Of  course,  the  breaking  of  the  arc  stops  the  sounds,  but  I  observed 
that  for  a  very  short  time  after  the  breaking  the  sound  continues,  though 
rapidly  decreasing  in  intensity ,  j 

showing  that  the  heated  gases        I      I  *^^*'**^ 
continue    to    conduct    for    a  ^    I      |   ^^^  ^_ 
short   time.     This   seems   to 
have    escaped   other   experi- 
menters. 

The  arc  light  then  acts 
as  an  efficient  telephone  re- 
ceiver. Attempts  have  also 
been  made  to  use  it  as  a  transmitter.  Any  disturbance  of  the  arc  produced 
by  impinging  sound  waves  will  change  the  resistance  and  consequently  the 
current  in  the  arc -light  circuit,  which  may  then  be  heard  in  a  receiving 
instrument  connected  in  parallel  with  the  circuit.  The  results  have  not 
been  very  satisfactory',  as  the  sounds  heard  are  not  very  loud,  and,  besides, 
are  mixed  up  with  disturbing  sounds,  due  to  the  irregularities  in  the  arc 
light  itself. 

Since  we  live  now  under  the  sign  of  wireless  telegraphy,  it  may  be  of 
interest  that  wireless  telephony  is  made  possible  by  the  invention  of  the 
speech -repeating  arc.  We  may  simply  make  use  of  Bell's  well-known 
scheme  of  throwing  a  beam  of  light  upon  a  concave  spherical  surface  at 
whose  focus  there  is  a  selenium  cell.  Any  change  in  the  intensity  of  the 
light  will  be  accompanied  by  a  variation  uf  the  resistance  of  the  selenium 
cell.  The  whole  arrangement  is  shown  in  Fig.  6.  We  have  the  speaking 
arc  (A)  at  the  focus  of  one  mirror  (Mi).  The  light  and  heat  variations 
are  sent  out  to  the  receiving  mirror  (M..),  with  its  sensitive  cell  (SC).  This 
cell  is  connected  in  a  circuit  containing  a  telephone  receiver  (T),  which 
responds  to  any  variation  of  the  current  due  to  the  change  in  resistance  of 
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the  circuit.     The  telephone  receiver  will  thus  enable  us  to  hear  what  has 
been  spoken  into  the  transmitter  of  a  distant  arc-li^ht  circuit. 

It  is  hardly  wise  to  speak  of  a  great  commercial  value  of  the  speaking 
arc  light  or  wireless  telephony.  Nevertheless,  we  can  think  of  cases  where 
they  maybe  of  practical  value,  but,  even  without  that  prospect,  the  musical 
and  speech -reproducing  arcs  belong  to  the  most  interesting  discoveries  of 
the  last  few  years. 

Notb: — A   paper,  treatiD^  a   portion  of  the  above  subject  more   in  detail,  haa 
appeared  in  the  October  number  of  Sthiwi  Siiencc,  vol.  2,  p.  209-215,  1902. 


Pupla'a    IiiY«atlon 


PROFBSSOR  <;.   W.    PATTBRSON,  JR.,   UNIVBRSirV'  OP  MICHIGAN 


Much  interest  has  been  shown  bv  the  scientific  world  in  Professor 
Ptipin's  invention  of  the  loaded  telephone  line,  an  invention  which  has 
vastly  improved  the  transmission  of  s]>eech  over  long  distances.  I  may, 
briefly,  recall  the  condititms  present  in  the  telephone  circuit.  The  line  has, 
sent  into  it,  a  certain  ]>eri(Klically  varying  current,  called  a  complex  har- 
monic current.  Very  little  of  this  current  reaches  the  receiving  apparatus 
at  the  distant  end.  in  general  less  than  one  per  cent,  on  long  lines;  the  rest 
is  abstracted  by  the  charging  of  the  line  and  held  back  by  the  line's  resist- 
ance. If  this  resistance  were  absent,  the  charge  waves  would  be  trans- 
mitte<l  without  loss.  So  the  electrostatic  capacity  of  the  circuit,  in  conjunc- 
tion with  the  rt'siNtancf.  is  an  objectionable  feature.  If  it  were  possible  to 
supi»res>  one  or  the  other,  long  distance  telephony  would  l>e  possible  to  any 
distance.  As  it  a]»in.*ars  to  be  out  of  the  (luestion  to  suppress  either,  some 
c<iiinter  t-ffect  must  l>e  sou>^ht.  Now.  it  is  well  known  that  self -inductance 
combats  capacity,  ami  so  increased  inductance  is  the  most  evident  remedy. 
But  how  li»  apply  it  was  the  puzzle.  It  was  early  suggested  by  some  to  put 
self-indiu'tance  in  ]>arallel  with  the  capacity,  but  without  gcxxl  effect ;  others 
have  tried  large  inductances  in  series,  which  also  resulted  in  failure  to  pro- 
duce the  desireti  effect.  The  theoretical  problem  was  s<i  complex  that  no 
one  !»einre  l*uj)in  hail  solveil  it.  Ct)nse<|uently.  their  ex|>eriments  did  not 
take  the  proper  f»»rm.  Professor  Pupin  first  settled  the  theoretical  problem, 
and  foIifi\\L-(i  with  exi>eriments  |K:rfornied  tinder  favorable  cimditions. 

Ptipin  introduced  into  the  line  wire  many  small  equal  and  equally 
sl>acetl  indiKtances.  The  intrixlucticm  of  more  self*indtictance  demands 
more  enerv:y  on  the  line  to  transmit  the  same  current:  but  this  is  no  detri- 
ment, as  the  iturease  of  ener^^y  himlers  the  attenuation  of  the  current  from 
wave  to  wave  aloii^  the  line.  Mathematically,  a  telephone  line  is  like  a 
vibratin-,:  •  ord.  and  although  reasoning  by  analogy  is  exceedingly  danger- 
ous, yet  it  i:iay  l>e  very  helpful  when  the  mathematical  parallelism  is  close, 
pri>vided  it  is  checked  by  experiment.  Pupin  illtistrates  the  telephone 
pr«iMeni  by  means  of  the  vibrating  string.  Suppose  a  very  long,  light, 
ela*>tii-  string,  which  has  no  stiffness,  to  vibrate  under  the  influence  of  simple 
harmonic  impulses  communicated  to  one  end.  If  the  string  is  long,  waves 
will  l»e  prcMiuced  which,  because  of  air  and  other  friction,  have  smaller  and 
smaller  amplitudes  as  they  run  along  the  cord  from  the  source.     With  short 
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strings  the  phenomenon  of  stationary  waves  is  produced,  but  in  the  case 
considered  they  are  not  present  to  any  considerable  extent.  Had  the  string 
more  mass  in  the  same  cross  section,  the  damping  of  the  waves  would  be 
less.  Suppose,  as  a  substitute  for  more  uniformly  distributed  mass,  we  load 
the  string  at  frequent  intervals  by  means  of  many  equal  and  equally  spaced 
masses,  we  may  approximate  the  uniformly  loaded  string.  If,  however,  we 
apply  the  whole  load  at  one  point,  or  divide  it  among  a  few  points,  we  will 
defeat  our  object,  as  the  large  mass  will  have  a  tendency  to  anchor  the  string 
and  to  reflect  the  waves  and  not  to  transmit  them.  Thus  we  may  explain 
the  failure  of  large  inductances  to  improve  telephony,  when  the  inductances 
are  located  at  a  few  points.     Calling  a  whole  wave  length  2  II,  if  the  loads 

A  A 

are  at  inter\'als  A,  so  small  that  sin  /  differs  little  from  2  (say  less  than 
2  per  cent.),  when  the  wave  is  well  transmitted. 

In  the  telephone  circuit  we  deal  with  complex  harmonic  waves  which 
consist  of  a  combination  of  simple  harmonic  waves,  each  of  the  form 

i  =  I  e"»»»C<)s  (pt  — Kx) 

in  which  /  is  the  current  at  the  distance  x  from  the  transmitter  at  the  time 
/,  and  /  is  the  maximum  current  at  the  origin. 

The  constants  ^,  p  and  B  have  to  ilo  with  the  form  and  velocity  of 
propagation  of  the  wave ;  the  constant  d  is  the  attenuation  constant  and  has 
for  its  value 

in  the  case  of  uniformly  distributed  resistance  (A'),  ca]>acity  (D  and 
inductance  (A).     If  A  is  small  in  comparison  with  A*  this  reduces  to 

^  =  Y  ^ ^     (nearly) ; 

and  if  L  is  large  in  comparison  with  A' 

h  =  ^  Y  ^    (nearly). 

In  the  former  case  higher  frequency  (larger  values  of  />)  causes  more 
attenuation;  in  the  latter  case  the  attenuation  is  independent  of  the  fre- 
quency within  the  limits  of  the  approximation,  and  large  values  of  A  cause 
reduced  attenuation.  Both  of  these  properties  are  favorably  to  good  tele- 
phony; for  small  attenuation  means  loudness,  and  uniform  attenuation  for 
all  frequencies  means  faithful  reproducliim  of  the  quality  of  the  voice. 

To  illustrate  the  apf)lication  of  the  invention,  we  may  take  a  line 
250  miles  hmg  without  the  loading  coils,  suppose  L  =  o,  R=^9  ohms, 
C=0.  074  m.  f.  per  mile,  b^n.00o004. 

This  small  value  of  b  ((►.0«hh»04)  would  make  it  impossible  to  hear  any- 
thing over  the  line.  If  to  this  line  we  add  loading  coils  having  a  resistance 
of  9  ohms  extra  per  mile  (in  all  R-~  18  ohms)  and  an  inductance  ot  0.U56 
henry  per  mile,  we  obtain  b^^0.02.**,  in  which  casejspeech  will  l^e  gorxl. 

I  understand  that  the  Hell  Telephone  Co.  (Am.  Tel.  &  Tel.  Co.).  to 
whom  Professor  I'upin  has  sold  his  invention  for  a  princely  sum.  is  now 
experimenting  on  a  line  6000  miles  long,  obtained  by  using  in  series  three 
New  York -Chicago  lines,  which  is  equivalent  to  a  metallic  circuit  between 
cities  3000  miles  apart.     The  line  is  said  to  talk  well,  and  it  appears  quite 
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probable  that  there  will  be  no  difficulty  in  using  a  line  from  New  York  to 
the  Pacific  coast.  One  bi^  advanta^  from  the  commercial  standpoint  is 
due  to  the  lact  that  a  New  York-Chicago  line,  which  now  costs  $250,000 
for  copper  alone*  may  be  built  with  loading  coils  for  less  than  half  that 
amount.  If  the  saving  of  capital  is  as  great  as  expected,  the  price  paid 
Professor  Pupin  will  prove  quite  moderate. 


Carman  Opaqua  Projoclar 

The  '*Art  of  Projecting*'  has  a  long  history,  and  has  developed  many 
forms  of  apparatus.  The  **magic  lantern'*  type  and  its  modifications  have 
become  so  familiar,  and  is  in  such  common  use,  however,  that  it  is  un- 
necessary to  discuss  it.  Projection  by  reflection  is  far  less  common ;  in 
fact,  its  possibilities  are  generally  unknown. 

Many  years  ago,  attempts  at  projection  by  reflection  were  made  in  a 
small  way,  which  resulted  in  such  apparatus  as  the  **Wonder  Camera," 
''Megascope,"  "Aphengescope,**  etc.  It  is  probable  Chadburn  wps  the 
first  to  design  an  instrument  for  making  projections  by  reflection,  and  for  a 
time  it  was  known  by  his  name. 

All  the  earlier  forms  of  instruments,  however,  attempted  only  the  pro- 
jection of  small  pictures  of  small  area  on  the  screen,  and  with  but  feeble 
illumination.  Recently  a  German  firm  has  developed  a  projector  known  as 
the  ** Epidiascope,"  a  machine  weighing  many  hundreds  ol  pounds  and 
costing  many  hundreds  of  dollars.  It  is  highty  organized,  contains  many 
mirrors,  and  gives  satisfactory  results  only  under  the  most  favorable  condi- 
tions, and  then  but  for  a  short  period  of  time.  Extensive  repairs  are  fre- 
quently necessary. 

The  Carman  Opaque  Projector,  which  is  on  exhibition  before  you 
to-day,  is  of  less  weight,  is  manufactured  at  a  less  cost,  and  is  more  durable 
than  is  any  apparatus  attempting  to  do  what  it  actually  accomplishes.  It  is 
believed  to  be  the  only  single  piece  of  apparatus  that  accomplishes  the  fol- 
lowing results,  passing  from  one  form  to  another,  without  a  moment's 
delay: — 

1.  The  projection  of  opaque  pictures  in  their  true  colors. 

2.  The  projection  of  diagrams  from  sheets  or  books. 

3.  The  projection  of  reading  matter  or  music,  from  the  sheet  or  printed 

page. 

4.  The  projection  of  opaque  objects  either  in  a  vertical  or  horizontal 

position. 

5.  The  projection  of  all  botanical  subjects  from  life,  in  colors. 

6.  The  projection  of  apparatus  and  small  machines  in  operation. 

7.  The  projection  of  microscopic  slides. 

8.  The  projection  of  micro -photographic  slides. 

9.  The  projection  of  stereopticon  slides. 

10.  The  projection  of  animated  life  by  the  use  of  the  moving  picture 
attachment. 

The  apparatus,  as  designed,  eliminates  all  mirrors,  unless  the  reversing 
effect  is  desired.  Thisefiect  may  be  produced  either  by  means  of  a  mirror 
or  a  prism. 

The  features  of  the  Carman  Opaque  Projector,  to  which  especial  atten- 
tion is  called,  are  *     The  objective  lens,  especially  designed  and  built  for  the 
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apparatus;  the  automatic,  90'' high  candle -power  electric  lamps  used  for 
illumination  purposes ;  the  mechanical  features  making  it  possible  to  project 
stereopticon  slides,  microscopic  slides,  and  opaque  pictures  and  objects  dur- 
ing the  same  lecture  or  demonstration. 

The  Projector  which  is  in  operation  before  you,  has  been  pur- 
chased by  the  University  of  Michigan  for  use  in  the  Medical  Department, 
and  others  are  soon  to  be  placed  in  other 'universities  and  colleges. 

You  are  cordially  invited  to  make  a  close  inspection  ot  the  apparatus 
now  on  exhibition,  which  inspection  will  convey  to  you  far  more  definite 
ideas  than  can  be  given  by  an  oral  description. 


The   NernsI   Lamp 


SYNOPSIS    OK     I'ArKK 


The  Nernst  lamp  was  originally  designed  and  patented  by  Dr.  Nernst* 
of  the  I'niversity  of  Gottengcn. 

Later  the  lamp  was  brought  to  America  by  Mr.  George  WesliuKhou.se, 
and  further  developed  and  patented  by  his  employees,  Mr.  Wurts,  Mr.  Pot- 
ter, Mr.  Hanks  and  others. 

The  lamp  is  composed  of  dye  principal  parts,  as  follows:  The  * 'glow- 
er,'* *'ballast,"  holder,  **  healer -porcelain"  and  heater-case. 

The  glower  is  the  part  of  the  lamp  that  corresponds  most  nearly  to  the 
filament  in  the  usual  form  of  incandescent  lamp.  The  difference  between 
the  filament  and  the  glower  is  that  the  glower  is  made  of  a  mixture  of  rare 
earths  and  a  binding  material,  which  are  baked  together  into  a  slender  tube 
of  porcelain.  The  average  lube  is  about  25  millimetres  long  ana  .63  of  a 
millimetre  in  diameter. 

A  peculiar  feature  of  iheglower  is  that  it  is  practically  a  non-conductor 
when  cold,  but  becomes  a  conductor  of  the  electric  current  when  sufticiently 
heated.  The  glower  is  not  contained  in  a  vacuum  bulb,  but  gives  it>  bril- 
liant white  light  ex])Osed  to  the  atmosphere.  Under  these  conililit)ns,  the 
life  of  the  j^lower  is,  on  an  average,  greater  than  the  lite  of  the  highest  ^rade 
of  incandescent  lamp  filament. 

The  ballast  is  a  steadying  resistance  introduced  in  series  with  tlie  glower, 
for  the  purpDse  of  regulating  the  current  tlow,  and  in  consecjuence  increasing 
the  uniformity  ot  light  intensity  and  increasing  the  life  of  tlie  glower.  The 
form  of  ballast  is  uniciue  in  design,  and  involves  many  intercepting  principles. 
A  full  explanaliun  would  recpiire  more  space  than  i^  allotted  to  nie. 

The  healer  is  com])0>e<l  of  i>latiiunn  wire  placed  in  a  ^^mall  tube  of 
ordinary  ]>orcelain,  whicli  is  i)laced  directly  above  the  glowers,  Hy  means 
of  an  auttmiatic  switch,  the  current  is  changed  from  the  heater  l«>lhe  j^lower 
as  soon  as  the  glower  becunies  a  conductor. 

A  heater  ca.se  or  glas«,  ^^lube  is  placed  over  the  glower,  in  order  to  raise 
the  temperature  o!  the  air  in  which  the  i^lnwer  operates. 

The  lami)s  are  made  with  one,  two,  three.  *»ix  and  thirty  glowers.  The 
efficiency  oi  tlie  six -glower  lamp  a]»proaches  that  ol  the  enclosed  arc  lam]). 
Tests  seem  to  indicate  that  the  single -glt>wer  lamp  is  at  \en>i  twenty  per 
cent,  more  efficient  than  the  best  vacuum  incandescent  lamps. 

(Hi). — A  single  glower  and  six-^lnwer  lamp  were  shown  in  operation 
by  the  speaker. ) 
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CHAS.    H.    SLATHR,    PONTIAC,    MICH. 

The  device  herewith  presented  is  developed  largely  from  a  similar  one 
called  an  Indexometei,  described  in.ScAooI  Sfience  last  May.  The  method 
there  sugKested  did  not  retiuire  a  dark  room  nor  a  bright  source  of  light  and 
so  was  well  adapted  to  our  needs.  The  per  cent  of  error  seems  rather  large. 
Our  students  have  used  this  apparatus  in  the  laboratory  with  ordinaiy  light 
and  the  per  cent  of  error  is  less  than  one-half  of  one  per  cent. 


Indn  of  Krfraction  =  n.  i=aaf[le  of  incidence;  iR^Bnale  o(  refTMtioB 

Sin  i  „,      .       10        .  8 

B  —  bin   I  =!  --  :   nn  r  -  — 


Sin   i 


to 


The  construction  and  method  of  use  is  as  follows :  A  rectangular  glass 
jar,  F  G  II  I  6..S  cm.  by  14  cm.  and  18..S  cm.  high  is  Sited  with  the  liquid 
whow  index  of  refraction  is  desired.  I'pon  the  jar,  and  grooved  to  closely 
fit  it.  is  placed  a  parnfEned  cover  of  hardwood.  10  cm.  by  2u  cm.  and  2  cm. 
thick.  This  is  provided  with  two  openings,  and  two  metric  scales,  each 
about  30  cm.  long,  mortised  and  glued  into  the  wood  at  right  angles  to  it 
as  shown  in  the  diagram.  A  small  opening,  C,  is  placed  near  one  end  to 
allow  the  free  movement  of  the  rod  S-W  (a  coarse  wire  will  do''  which  is 
fastened  to  the  scale  H  i  by  means  of  two  binding  posts,  p  and  p.'  so  placed 
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that  at  all  times  it  will  be  normal  to  the  under  surface  of  the  cover,  A  B. 
The  scale  is  provided  with  a  strip  of  brass,  D,  bent  to  clamp  the  scale  and 
to  extend  behind  and  in  front  of  the  roil,  thereby  avoiding  parallax.  A 
mark  for  an  index  is  filed  on  the  roil.  The  central  opening,  2.5  cm.  diam., 
is  bevelled  back  somewhat  toward  B.  On  the  lower  surface  of  the  bevelled 
edge  a  piece  of  thin  sheet  iron.  T,  is  fasted,  so  placed  that  its  edge  O  is 
normal  to  the  line  Z'O  Z  and  is  10  cm.  from  7^  and  8  cm.  from  the  farther 
side  of  the  roil  S- W.  This  piece  of  iron  serves  as  a  sight  edge  at  the  surface 
of  the  liquid.  The  scale  M,  is  so  placed  that  one  edge  shall  just  touch  the 
line  Z '  Z  which  passes  through  the  center  of  the  opening  O,  and  should 
read  from  the  lower  surface  of  A-B.  This  scale  is  also  provided  with  a 
brass  sight  edge,  K,  bent  to  clamp  the  scale  and  yet  move  easily  along  it. 
The  rod,  S-W  is  raised  so  that  IK  is  at  C  This  is  done  easily  by  placing 
A-B  on  a  glass  plate.  While  W  is  resting  thereon  the  rod  is  clamped 
and  a  reading  is  made  from  the  file  mark  on  the  rod.  It  is  then  lowered  to 
any  desired  position,  placed  in  position  on  the  jar,  and  a  second  reading 
from  the  file  mark  is  taken.  The  difference  between  these  two  readings 
^ves  the  length  ./.  If  the  point,  W,  be  filed  very  oblique  as  at  W",  it 
appears  much  more  distinct.  In  practice  it  is  very  important  that  the  sight 
edge  plate  T  be  covered  by  a  thin  film  of  the  liciuid  or  the  surface  will  be 
greatly  distorted  and  consequently  a  large  error  introduced.  We  have  found 
it  advisable  also  to  place  the  jar  as  indicated  on  the  edge  of  the  table,  and 
to  place  a  common  gas  jet  below  or  near  as  at  L,  to  illuminate  the  point  W 
when  adjusting  B.  A  ray  of  light  from  W  passes  the  sight  edge  O,  and  is 
bent  downward  so  that  W  appears  to  be  raised  to  W'.  The  sight  edge,  K,  is 
then  adjusted  so  that  W',  O,  and  K  seem  to  be  coUinear.  The  reading  is 
then  taken,  and  from  this  data,  the  index  of  refraction  computed  as  shown 
in  the  fomiuUe  and  table  of  results.  The  apparatus  is  easily  made  and  is 
inexpensive.  The  glass  jar  can  be  obtained  from  Eberbach  &  Son  Ann 
Arbor. 
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DATA   TAKEN    FROM    STl'DKNTS     WORK 


Reading  Z  (point  of  rod, 

\V,  on  Zero  line)  ^ 

39.47  cm. 

Name 

Tri«l  , 

Reading  \V. 
rod  down 

Z—W     A 

15.02 

B     ; 

i 

12.50 

X 

17.01 

Y 

16.00 

u  -.  Sin_i 
Sin  r 

Mai 

1 

24.45 

1.328 

G  

2 

25.44 

14.U3 

11.40 

16.14 

15.06 

1.317 

M 

3 

26.54 

12.95 

10.35  : 

15.22 

14.36 

1.324 

G _ 

4 

28.30 

11.17 

'       8.20 

13.72 

12.93 

1.326 

M  ..- 

3 

29.00 

'     10.47 

7.20 

13.17 

12.32 

1.335 

G 

:   6 

24.40 

15.07 

:     12. fx) 

17.06  . 

Ki.<'8 

1.327 

M   

7 

25.60 

13.87 

1     11.40 

16.01 

15.16 

1.328 

G 

8 

25.00 

14.47 

11.70 

16.53 

15.39 

1.342 

M _. 

9 

26.65 

12.82 

10.10 

15.11 

14.21 

1.329 

G _. 

10 

27.20 

12.27 

9.50 

14.64 

13.7** 

1.327 

A\'craKe  value  fo 
Correct  value 
Error    -     .     .     . 
Per  cent  =     .     . 

rn-  1.328 

1.332 

.004 

.     3-10  "r 

A  DttTlctt  ttt  Shatr  Composition  of  VUmtlono 

H.  D.  UtMCHIN,   1M9TRUCTOS  IN  PHYSICS,  CHNTRAI,  HIGH  aCHOOL,   DIITHOIT,   lOCB. 

The  apparatus  consists  of  two  small  pocket  mirrors,  e  and  /.     The 
mirror  ^  is  arrangeti  to  vibrate  vertically  by  being:  suspended  to  two  vertical 
posts,  (  and  d,  by  rubber  bands. 

Tlje  mirror  /  is  suspended  to  a 
vertical  post,  a  6,  by  rubber  bands, 
and  vibrates  horizontally.  The  rub- 
ber bands  may  be  fa.stened  to  the 
mirrors  by  wires  soldered  to  the 
backs. 

The  two  mirrors  are  so  arraQged 
that  a  beam  of  light  incident  upon  c  is 
reflected  to  /  and  thence  to  a  screen. 
Wires  g  and  A  are  fastened  to  the 
backs  of  tile  mirrors,  as  per  figure. 
Weights  may  be  placed  on  these 
wires,  and  thus  the  velocity  of  vibra- 
tion may  be  regulated.  The  source 
of  light  may  be  a  ray  of  light  from  a  lamp  passing  through  a  pin  hole  in  a 
card,  a  lantc-rti,  or  the  sun. 

By  regulating  the  velocity  and  a  proper  adjustment   of  the  tension  of 
the  rubber  bauds,  any  desired  figure  may  be  obtained. 


Th«  Jollot   Townahlp  High  School  Phrolcol  Lkherfttair 


W.    J.    RISLHV 

Refeiring  to  the  accompanying  plan  we  find  that  the  Department  oi 
Physic-  occupies  seven  ru«)ms :  A  recitation  room,  general  latmratory, 
office  ami  private  lalioratorj-,  dynamo  room,  lecture  nmm,  <iark  room  and 
work  room.  Tlii-y  constitute  the  entire  south  and  central  portions  of  the 
fourth  fltH)r  of  the  middle  section  i>(  the  building,  and  contain  an  aggregate 
of  about  three  thousand  five  hundred  square  feet. 

The  lecture  room,  general  laboratory  aud  recitation  rooms  have  each 
telephonic  conncclion  through  the  su|>eTintcudent's  office  with  the  remain- 
der of  the  buihiing,  a  dummy  electric  clock  and  a  thennostat.  These  rooms 
have  each  a  large  89  by  ^0'  instructor's  table,  while  the  office  and  work 
rooms hiive  each  a  64  by  \0"  glass-top  work  table.  Hacli  table  has  an 
abundance  of  drawer  space,  a  statii>uan'  pneumatic  trough,  with  waste  pipe 
and  connections  for  hot  and  cold  water,  gas.  steam,  compressed  air  and 
electricity. 

In  the  general  lalniralory  are  eight  stationary  students'  tables,  60  by 
3'(\  and  50  high,  at  each  of  which  fourpupils  can  work.  These  are  fitted 
with  individual  gas  cocks,  cut-out  boxes  and  cupboards,  in  which  the 
pupils  store  their  Bunsen  burners,  gas  tubing,  ring  stand  rods,  rings  and 
silk-co\'ered  cables  for  electrical  connections.  For  ring  stands,  brass  rods 
screw  into  nuts  which  ore  fixed  in  wooden  blocks  firmly  attached  to  the 
under  side  ol  the  table.       An  office  stool,  which  can  be  placed  under  the 
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table  is  fiirnisliecl  each  pupil,  while  at  the  ceiling  above  each  table  is  a  re- 
flector for  electric  HkIiIs.  A  three- inch  stone  shelf  extends alon^  the  entire 
south  wall  of  the  general  laboratory  and  ofTicc,  and  along  the  east  wall  of 
the  work  room.  Gauges  for  compressed  air,  gas.  steam  and  water  occupy 
convenient  places  on  the  walls,  the  last  being  immediately  over  a  stationary 
marble -top  washstand  containing  four  basins.  lught  windows,  with  an 
aggregate  area  of  nearly  two  hundred  square  feet,  supply  an  abundance  of 
good  light.  These  are  fitted  with  ordinary  curtains  and  with  dark  curtains, 
by  means  of  which  all  light  may  be  completely  shut  off. 

The  office  has  desk  room  for  the  head  of  the  tlepartnient  and  his  as.s]s- 
tant.  a  bank  of  drawers  for  apparatus,  a  library  closet  and  a  cloak  closet. 

The  34  n'  by  27  o  lecture  room,  with  a  seating  capacity  of  100,  has  a 
large  skylight  ju.st  above  the  instructor's  table,  along  the  inner  edge  of 
which  are  six  incandescent  lamps.  This  skylight  and  the  windows  of  the 
room  have  dark  curtains,  by  means  of  wliich  all  light  may  be  excluded. 
The  seats  are  arrange<l  in  seven  consecutive  tiers,  each  1  o  higher  than  the 
tier  in  front  of  it.  On  an  ample  platform  in  the  rear  of  the  room  is  the  pro- 
jection lantern,  the  lo'o  by  12  0'  curtain  for  which  is  hung  above  the 
blackboard  just  back  of  the  instructor's  table. 

The  dark  room  will  be  fitted  with  the  appurtenances  which  usually 
accompany  such  a  room,  including  a  complete  photographic  outfit  for  tak- 
ing, developing  and  printing  photographs  and  slides. 

In  addition  to  the  above -menti(med  laborator}*  table,  the  work  room 
will  be  ecpiipped  with  a  large  general  work  bench,  an  electrically  •  propelled 
lathe  for  both  wood  and  metal  work,  and  the  necessary  apparatus  for  glass- 
blowing  and  repairing. 

Beneath  the  raised  portion  of  the  lecture  room  is  a  large  storage  space 
for  boxes,  battery  materials,  etc. 

Thirteen  closets  extend  from  the  floor  to  the  130 '  ceiling,  and  having 
an  upper  and  a  lower  section,  are  built  in  the  walls  of  the  general  laboratory 
and  recitation  room.  These  closets  vary  in  depth  from  10 '  to  2'6",  and  in 
width  from  3'0'  to  4'6".  Their  heavy  doors  close  against  weather  stripping, 
thus  rendering  them  as  nearly  dust-proof  as  practicable.  Two  banks  of 
thirty -two  drawers  each  are  used  for  smaller  pieces  of  apparatus  that  have 
been  as.senibled  for  the  various  experiments.  Thus  it  is  seen  that  we  have 
sufficient  shelf  room  for  our  present  and  future  needs. 

In  the  dynamo  room  a  3  K.  \V.  motor  is  operated  by  power  from  the 
city  electric  light  plant.  To  this  motor  is  directly  connected  a  rotary  con- 
verter, which  can  furnish  a  3  to  25  volt  or  a  25  to  125  volt  direct  current,  a 
single-phase  alternating  current  ui>  to  90  volts,  a  double-phase  or  a  triple- 
phase  alternating  current.  The  controlling  switch  board,  furnished  with 
stationary  ammeters,  voltmeters  and  rheostats,  contains  also  cut-outs  for 
supplying  these  currents  for  experiments  to  be  performed  in  the  dynamo 
room-  Concealed  cables  connect  it  with  the  marble  distributing  switch- 
board in  the  general  laboratory.  This  switchboard  so  stands  that  it  can  be 
studied  fnmi  either  side.  an<i  the  cables  be  exposed  for  testing  purposes,  etc. 

Switches  supi>ly  the  instructor's  tables  in  the  botanical  and  physio - 
graphical  laboratories  and  all  student  tables  in  the  physical  laboratories 
with  high  and  low  voltage  direct,  and  with  city  and  single  phase  alternating 
currents.  In  additicm  to  these  currents  all  instructor's  tables  in  the  phy.si- 
cal  and  chemical  laboratories  are  supplied  with  two  and  three-phase  alter- 
nating currents.     With  the  necessar>' rheostats  for  regulating  purposes,  that 


portion  of  th«  recitarioo  work  requiring  electricity  is  now  carried  on  vtrj 
satisfactorily  with  the  currents  from  our  own  converter.  In  the  not-too- 
distant  future  we  expect  to  have  our  own  electrical  plant  to  supply  the  en- 
tire building  with  light  and  power. 


67 
Discussion  of  tho  Physics  Nolo  Book  Problom 

CUAS.  H.  SLATER,  PONTIAC,  MICH. 

What?  When  our  laboratory  work  be>jins,  each  student  is  required 
to  provide  himself  with  two  note  books,  a  tenii)orary  book  for  taking  down 
the  data,  etc.,  while  performing;  the  experiments^  and  a  iK'rmanent  note  book 
in  which  the  data  for  each  exercise  is  carefully  recorded  and  discussed. 
The  former  consists  of  a  small,  bound  book,  while  the  latter  is  a  larger,  well 
bound  book  of  squared  paper  of  medium  quality. 

When?  As  the  work  progresses  in  the  laboratory',  the  student  records 
all  data  and  observations  in  the  temporary  note  book.  All  work  is  verified 
by  the  instructor  before  another  exercise  is  connnenced.  The  permanent 
record  is  then  made  by  the  student  at  home,  and  is  occasionally  called  in 
by  the  instructor  for  examination  and  correction.  Inasmuch  as  we  usually 
have  but  two  or  three  days  a  week  for  recitation,  the  first  four  or  five  weeks 
in  the  fall  are  given  to  text -book  work  entirely.  This,  however,  lessens 
the  time  for  laborator>'  work,  hence  it  seems  best  here  not  to  require  the 
permanent  record  to  be  made  in  the  laboratory,  but  to  devote  all  the  time  at 
our  disposal  there  to  the  experimental  work.  Later,  at  home,  the  student 
writes  up  his  permanent  record,  which  is  more  carefully  done  and  more 
fully  discussed  than  could  have  resulted  from  an  endeavor  to  finish  all  work 
in  the  laboratory. 

How?  After  the  first  two  experiments  are  completed  by  all,  detailed 
directions  are  given  the  class  regarding  how  to  write  up  and  discuss  the 
exercises  in  making  the  permanent  record.  One  of  the  best  note  books  of 
the  previous  year  is  obtained  and  placed  where  the  students  may  examine 
it  while  writing  up  their  first  two  exercises.  These  are  to  be  finished  by  a 
certain  time  and  handed  in.  This  work  is  very  carefully  examined  and 
marked  for  correction,  and  a  part  of  a  recitation  period  is  given  up  to  a  dis- 
cussion before  the  class  of  the  mistakes,  corrections,  etc.,  and  further  sug- 
gestions are  given  for  the  future  work.  The  books  are  not  called  in  again 
until  about  twelve  more  exi>erinients  are  completed.  As  all  results  have 
been  previously  verified,  the  discussion  of  the  data,  errors,  methods,  etc., 
of  the  experiment  receive  the  most  of  the  attention  this  time.  Each  book  is 
then  returned  with  a  slip  of  paper  u])on  which  the  most  important  criticisms 
are  noted.  Each  student  is  required  to  see  the  instructor  relative  to  these 
corrections.  Subsequent  examinations  of  the  books  are  made  in  a  some  - 
what  similar  manner,  but  less  time  is  now  required,  as  the  method  work  by 
this  time  is  quite  well  understood  and  few  corrections  will  now  be  necessary. 

SUPERINTENDENT  C.   L.   BEMIS,  IONIA 

We  have  no  room  devoted  solely  to  laboratory  purposes  in  physics. 
The  apparatus  is  set  up  on  what  might  be  called  a  shelf  extending  the  length 
of  the  room.  Two  days  each  week  are  given  to  experiments  in  physics,  and 
from  two  to  six  pupils  work  at  the  same  time;  two  only  on  one  set  of  appa- 
ratus. 

Each  pupil  takes  notes  on  what  he  does  in  the  la)K)rator>',  draws  pic- 
tures of  the  apparatus,  and  writes  out  descriptions  of  it  on  loose  sheets  of 
paper.  These  are  corrected,  after  which  they  are  copied  into  a  book  so 
constructed  that  each  leaf  may  be  taken  out.  After  the  copying  is  done, 
the  books  are  again  looked  over,  and  if  there  are  any  errors  of  importance 
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the  leaf  is  removed  and  the  work  copied  the  second  time.  Small  errors 
are  corrected,  but  for  these  the  leaf  is  not  taken  out.  When  all  is  cor- 
rect, the  book  is  checked  and  considered  passed. 

I  find  that  the  two  most  difficult  results  to  secure,  so  far  as  the  books 
are  concerned,  are  accurate  expression  and  intelligible  drawings.  Of  the 
two,  the  written  part  seems  to  be  the  most  difficult,  and  it  is  only  after 
repeated  re -writing  that  I  secure  satisfactory  results. 

Every  student  should  fill  out  a  laboratory  note  book. 

DB   FORREST  ROSS.  SCIBNCB  DEPARTMBNT,    VPSILANTI,  MICH. 

The  laborator>'  note  tKK)k  is  by  no  means  the  least  of  the  many  perplex- 
ing problems  that  confront  the  teacher  of  physics.  The  average  student 
takes  to  it  as  kindly  as  the  lx>y  of  old  did  to  the  Saturday  afternoon  "com- 
position.* Hence,  to  make  it  more  attractive  and  useful  to  the  student  is 
sufficient  reason  for  its  place  in  the  questions  of  a  Physics  Conference. 

That  the  note  book,  then,  may  ser\'e  its  mission  in  the  highest  degree, 
it  would  seem  to  me  of  first  im]>ortance  that  the  student  be  made  to  see  that 
it  has  a  value  to  him  that  he  can  ill  afford  to  be  without.  One  way  to  bring 
this  about  is  to  have  our  colleges  and  university  place  a  good  deal  of  value 
on  the  note  book  from  the  high  .school  ai)plicants  for  admission  to  these 
classes,  and  then  for  the  high  school  teacher  to  see  that  the  student  under- 
stands this  attitude  of  these  institutions. 

Having  established,  then,  in  the  student's  mind  a  real  value  to  his  note 
book,  he  will  now  take  more  pride  in  making  it  more  what  it  should  be — a 
true  record  of  his  efforts,  and  highly  intelligible. 

It  only  remains  now  to  so  arrange  the  order  and  details  of  the  experi- 
ment and  obser\'ations  as  to  show,  in  a  clear,  C(mcise  way,  that  the  student 
has  a  fairly  clear  idea  of  just  what  he  is  doing  and  what  he  is  doing  it  for. 
When  this  is  so  stated  that,  without  covering  a  quire  or  two  of  note  pai>er, 
the  author  will  not  need  to  be  present  to  make  his  work  intelligible  to  one 
looking  over  his  record,  the  note  book  will  possess  more  than  a  disciplinary 
value. 

H.  M.  RANDALL,  UNIVERSITY  OK  MICHIGAN 

What  to  rec|uire  of  pupils  in  the  way  of  writing  laboratory  notes  is  a 
question  which  d(K»s  not  seem  capable  of  a  definite  decision,  for  it  depends 
largely  upon  the  time  at  the  disposal  of  the  teacher.  The  time  for  correct- 
ing notes,  which  may  be  time  well  si)ent  in  larger  schools  where  not  so 
much  is  demanded  of  the  teachers,  is  likely  to  l>e  very  poorly  sf)ent  in 
smaller  sch(M)ls  where  teachers  arc  apt  to  be  overworked. 

The  classrc^om  work,  including  experimental  demonstrations,  and  the 
work  of  keeping  the  laboratory  and  its  apparatus  in  order  should  be  well 
done,  as  it  is  by  these  means  that  the  most  physics  can  be  taught,  and  until 
the  teacher  has  enough  time  at  his  dis|Misal  to  do  this,  and  some  to  spare,  it 
is  likely  to  be  a  poor  policy  to  undertake  the  correction  of  rather  elal)orately 
written  note  books. 

For  several  years  my  pupils  were  required  to  write,  first  in  temporary 
note  books  and  finally  in  permanent  ones,  a  statement  of  the  problem,  the 
apparatus  used,  give  a  complete  description  of  the  methods  employed,  place 
the  results  and  computations  in  tabular  forms,  discuss  fully  what  the  results 
indicated,    and  make  drawings   of  the   apparatus,  where   such   drawings 
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would  simplify  the  description  of  apparatus  or  the  method  used.  The  cor- 
rection and  recorrection  of  such  notes  required  about  two  hours  of  my  time 
every  evening,  and  as  the  forenoons  were  filled  with  recitations  and  the 
afternoons  with  laboratory  work,  there  was  not  left  sufficient  time  to  make 
satisfactory  preparation  for  either.  As  a  remedy,  the  pupils  were  expected 
simply  to  write  the  problem,  the  apparatus  used,  put  results  and  computa- 
tions in  tabular  form,  and  state  ver>'  briefly  what  the  results  showed.  By 
previously  discussing  the  laboratory  problems  quite  fully  in  class,  and 
having  the  laboratory  apparatus  always  in  order,  it  was  possible  to  spend 
most  of  the  two -hour  laboratory  period  in  quizzing  pupils  about  the  work 
they  were  doing,  and  to  look  over  the  brief  notes  at  the  completion  of  each 
problem,  so  that  no  additional  time  was  required.  The  time  formerly  given 
to  correcting  notes  was  largely  given  to  preparation  for  class  work,  and,  on 
the  whole,  the  subject  was  better  taught. 

W.  A.  MORSH*  WKSTRRN   HIGH  SCHOOL,    DETROIT,    MICH. 

In  the  high  school,  at  least  one -third  the  time  given  to  the  subject  of 
physics  should  be  devoted  to  laboratory  work.  It  is  here  that  the  pupil 
acquires  the  habit  of  careful  obser\'ation  and  the  power  to  draw  his  own 
inferenceb  from  the  work  performed.  A  carefully  kept  note  book  should 
be  the  record  of  the  laboratory  work.  In  order  that  more  may  be  accom- 
plished during  the  laborator>'  period,  we  require  the  pupils  to  keep  two  note 
books:  one  (a  temporary  book)  in  which  all  mathematical  calculations  and 
manipulations  of  apparatus  are  recorded ;  another  in  which  the  working 
notes  are  copied,  together  with  a  drawing  of  the  apparatus  used.  This,  we 
believe,  gives  better  opportunity  for  rapid  work  in  the  laboratory,  and 
inspires  the  pupil  to  neatness  and  accuracy  in  the  use  of  good  Bnglish  in 
writing  out  his  final  notes. 

For  the  permanent  notes  we  use  the  flexible  self-binder,  into  which  the 
cross -section  paper  can  easily  be  inserted.  All  data  should  be  taken  at  the 
time  of  the  experiment,  and  under  no  circumstances  should  it  be  changed 
until  after  corrections  have  been  added  by  the  instructor.  Both  books 
should  be  placed  in  the  hands  of  the  teacher  for  correction,  in  order  that  he 
may  see  that  no  after-changes  have  been  made. 

The  system  ot  correction  may  be  by  check  marks  through  the  notes  or 
by  the  use  of  numbers.  We  prefer  the  latter  method,  as  it  is  less  humiliat- 
ing to  the  pupil  and  answers  the  same  purpose. 

H.    D.    MINCHIN,    CENTRAL   HIGH  SCHOOL,    DETROIT,  MICH. 

On  the  first  day  of  the  semester  our  classes  meet  for  enrollment  and 
assignment  of  lessons.  We  then  request  each  pupil  to  provide  himself  with 
the  following  for  laboratory  work : 

1.  A  laboratory  manual. 

2.  A  temporary  note  book. 

3.  A  permanent  note  book. 

4.  A  half  dozen  sheets  cross -section  paper. 

The  teinporar>'  note  book  is  to  be  in  size  about  6  by  9  inches,  contain- 
ing about  130  pages,  and  a  good  quality  of  paper.  The  permanent  note 
book  is  to  be  about  8  by  10  inches,  well  bound,  good  paper,  and  containing 
about  100  pages.  We  choose  this  size  as  it  affords  the  required  space  for 
tabular  forms,  for  data,  without  crowding. 
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On  the  second  day  of  school  the  temporary  note  book  and  manual  are 
to  be  brought  to  class,  and  we  take  about  two -thirds  of  the  recitation  period 
to  f^ve  directions  for  the  drawini^  up  of  the  tabular  forms.  These  are  to  be 
drawn  up  in  the  temporary  note  book  and  handed  in  for  correction.  This 
is  done  outside  of  class,  and  thus  the  mechanical  work  is  ready  when 
laboratory  work  begins. 

The  temporary  note  book  is  to  be  used  for  all  computing,  and  all 
observations  and  notes  on  the  experiment  are  to  be  entered  therein.  This 
record  is  to  show  what  the  pupil  actually  observed  and  what  he  has  to  say 
of  his  obser\'ations. 

As  data  are  obtained  we  i^ive  methods  of  computing  results,  calling  out 
by  discussion  what  of  the  data  calls  for  explanation  and  what  results  mean. 
Attention  is  called  to  limits  of  accuracy  of  data. 

At  the  close  of  the  period  all  results  are  checked,  and  pupils  are  then 
expected  to  replace  all  apparatus  and  leave  desks  in  order. 

We  have  tried  two  methods  in  discussing  data. 

1.  The  class  method. 

2.  The  individual  method. 

The  latter  is  by  far  the  more  satisfactory,  but  requires  considerable 
more  of  the  teacher's  time. 

In  writing  up  the  experiment  in  the  permanent  note  book,  the  follow* 
ing  order  is  observed : 

1.  The  first  three  pages  are  to  be  left  for  index. 

2.  Begin  the  writing  of  all  experiments  on  the  left-hand  page.  On  the 
first  line  put  experiment  number  and  date;  then  the  purpose  is  to  be  stated; 
following  this  a  list  of  the  apparatus  with  diagrams  where  necessary ;  the 
operations  are  then  given.  At  the  top  of  the  right-hand  page  the  tabular 
form  is  to  be  placed  and  the  discussion  follows. 

In  this  discussion  is  brought  out  the  meaning  of  the  data,  the  steps  in 
obtaining  end  sought  and  conclusion  arrived  at.  The  notes  made  in  the 
temporar>'  note  book  are  used  in  this  discussion. 

Each  experiment  is  discussed  and  written  up  immediately  after  it  is 
performed. 
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THF.  DOCTRINE  OF  INTEREST  AS  IT  AFFECTS  EDUCATION. 


PRESIDENT   L.    H.    JONES,    MICIilc'.AX    STATE    NORMAL   CC)LLEi;K. 


Iniircst,  as  it  affcois  iho  process  of  education,  is  a  <lefinitc  state  of  mind. 
It  is  produced  by  definite  causes,  and  has  definite  si^ification  sup^jjestivc 
i  f  apprt»priate  courses  of  action  on  the  part  of  teacher  ancl  student.  The 
|K)SsihiHty  of  this  condition  called  interest  lies  in  the  self-active  nature  of 
the  human  heinfj.  The  solicitati(>ns  made  by  the  external  worb!  ihnnijjh 
the  senses  arouse  this  self-active  spirit.  an<l  supi^est  and  siiniulaie  its  reac- 
tion U|x>n  the  objects  of  the  external  world,  an<l  through  these  objects  a  reac- 
tion uixm  its  own  self,  enabling  it  thus  to  master  its  own  nature  on  the  one 
band,  ami  its  environment  on  the  other.  This  continue<l  masterv  of  the 
iini verse  by  successive  steps,  led  by  interest  of  one  kind  or  another,  is  the 
n*al  pri>i*ess  of  education.  The  perfection  of  education  woubl  involve  know- 
in;^  all  alnnit  the  cafiacities,  the  ])ossibilities  of  the  human  spirit,  or  the  self: 
of  knnwinjr  all  about  all  the  objects  of  the  universe  outsi<le  the  self:  and 
oi  s'.einiif  and  usinjj  all  the  helpful  relationships  of  these  objects  tc»  the  self 
in  the  process  of  life  development.  Now.  the  spirit  masters  an  object  of 
stuil\  by  finding;:  out  its  attributes,  ancl  by  view  in  jj  these  attributes  in  resjK'ct 
of  the  self,  it  fimls  them  jjratifyinjj  or  satisfyinfi^  a  felt  need  of  the  soul, 
the  self -active  character  of  the  htmian  spirit  centers  more  cb>sely  its  power 
of  discovery  up'jn  the  object  whose  attribute  has  thus  f^atifieil  the  soul, 
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through  the  belief  in  some  form  that  further  investigation  will  disclose  in 
such  object  still  other  attributes  which  will  also  give  satisfaction  to  the 
spirit.  It  is  only  under  motive  of  some  such  kind  as  this  that  the  self- 
active  spirit  ever  gives  its  attention  in  study.  Had  it  no  knowledge  of  self, 
and  had  it  never  experienced  the  helpful  effect  of  the  attributes  of  other 
objects  upon  itself,  no  possible  interest  could  be  felt.  Indeed,  the  infant 
has  no  interest.  Its  first  actions  are  all  instinctive.  This  interest  repre- 
sents a  state  of  mind  produced  by  the  discovery  in  some  object  other  than 
itself  of  an  attribute  which  answers  to  a  felt  need  of  the  spirit,  together 
with  the  expectancy  that  the  same  object  will,  on  further  study,  continue 
such  gratification,  or  even  increase  it.  Of  course  the  state  of  interest  may 
become  exceedingly  complex,  as,  indeed,  it  usually  does;  but  g^tification 
and  expectancy  are  two  permanent  elements  of  interest.  The  purpose  of 
this  paper  is.  to  some  extent,  to  analyze  these  two  elements  and  to  discover 
if  possible,  their  sources  and  the  method  of  their  development. 

When  an  attribute  of  an  object  has  been  learned  by  the  spirit  in  some 
self-helpful  relation,  and  the  expectancy  of  further  gratification  has  been 
develo[K'<I  in  connection  with  the  same  object,  we  are  said  to  be  interested  in 
that  object,  whatever  it  may  be.  The  class  of  objects  in  which  we  may  thus 
become  interested  are  as  numerous  and  as  diverse  as  the  objects  of  the 
physical  world  outside  us.  as  the  mental  and  moral  worlds  within  us.  and 
as  the  great  institutional  worlds  which  we  have  created:  but  the  interest 
itself,  the  gratification  of  the  nature,  and  the  expectancy,  are  always  internal : 
that  is.  interest  is  a  purely  subjective,  or  personal  matter.  When  I  say  that 
1  am  interested  I  in  a  thing.  I  mean  precisely  that  my  mind  is  apprehending 
some  f-ne  or  more  attrilnitcs  of  this  object,  and  that  this  attribute  or  these 
attributes,  throuj^'li  being  thus  apprehended,  are  giving  satisfaction  to  me. 
or  promise  to  di)  so  ilirough  some  use  which  I  clearly  jKTceive  I  may  make 
of  it  (»r  them  in  wliat  seems  to  me  to  l>e  my  life  development;  and  that 
there  is  in  me  an  fX|Kctancy  that  this  object  will  through  this  attribute  or 
attributes,  or  still  other  t»f  its  attrilnites.  continue  to  give  pleasure. 

To  illustrate,  let  a  horse-shoe  magnet  l)e  placed  l>efore  a  child  who  has 
hitherto  known  notiiinij  oi  its  cafwcity  or  attributes.  The  first  sight  of  the 
tibjeet  has  n'»  sfKxial  interest  to  him.  Why?  IWcause  these  attributes  of 
the  ir««n.  which  l)ect>nic  api)arent  on  first  notice,  are  not.  by  their  nature. 
ada[>ted  to  gratify  or  answer  in  any  satisfactory  way  to  any  of  the  chihl's 
sensibilities.  The  colnr  is  in  no  si)ecial  sense  fitte<l  to  gratify  his  aesthetic 
sense:  neither  <loes  its  size.  shafK*  or  weight  gratify  any  sense  of  wonder; 
nor  any  pleasurable  [>>ssibility  of  the  soul.  No  one  of  these  thing-^  makes 
any  appeal  to  any  aspiration>  of  the  soul:  no  one  of  them  apf^als  to  any 
sense  of  order  in  the  universe:  nor  do  they  arouse  any  feeling  of  surpri>e 
nor  any  i!npres>ion  of  novelty.  So  although  these  commoner  attributes  ^f 
the  iron  are  known  to  tlie  min<l,  and  this  same  mind  understands  the  cai>ac- 
ities  iif  itself,  none  of  these  attributes  is  for  the  moment  calculated  to  start 
up  any  feeling  of  satisfaction  or  gratification.  So  there  is  as  yet  no  interest 
felt  in  the  magnet.  Rut  this  piece  of  iron  has  not  yet  manifested  all  of  its 
attributes,  Inrcause  as  vet  no  condition  has  been  fixed  which  would  allow 
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or  cause  it  to  do  so.  Now  place  some  iron  filings  on  the  table  and  pass  the 
magnet  near  or  over  them.  The  magnetism  then  manifests  itself  as  a  power, 
drawing  these  filings  to  the  magnet  and  causing  them  to  adhere  with  con- 
siderable tenacity.  Here  is  an  attribute  of  the  iron,  which,  by  its  own 
character,  is  fitted  to  minister  lo  the  wonder-loving  sense  of  the  child,  to 
his  innate  love  of  order,  to  his  fundamental  notion  of  cause  and  effect,  to 
his  own  feeling  of  personal  power,  and  withal  to  his  sense  of  pleasure  in 
the  une.xpected,  not  having  expectetl  this  power  in  so  unpromising  an  object. 
This  gratification  of  the  wonder-loving  propensity  begins  and  a  state  of 
mterest  is  soon  developed.  The  feeling  is  wholly  internal  to  the  child ;  his 
self-gratification  joined  to  exj>ectancy,  and  extended  outward  and  connected 
to  the  wonderful  power  of  the  magnet  as  its  cause.  The  gratification  of 
the  capacities  which  are  involved  in  the  state  of  interest  are  mainly  pleasures. 
Indeed,  the  pleasurable  element  is  always  present  with  expectancy  in  the 
tru^  conditions  of  mterest  so  far  as  this  state  of  mind  is  available  in  educa- 
tion. It  is  in  this  respect  to  l)e  carefully  distinguished  from  those  states  of 
fear  and  terror  which  fix  the  attention  and  develop  states  of  expectancy, 
hut  expectancy  of  other  than  pleasurable  gratifications.  In  the  true  state  of 
mterest  the  continued  action  of  the  mind  is  solicited  by  the  object  whose 
attributes  cause  the  expectation,  and  thus  attention  is  caused  through  interest. 
Interest  and  attention  thus  react  upon  each  other,  each  added  degree  of 
attention  disclosing  new  attributes  in  the  object,  thus  increasing  interest, 
and  each  addetl  degree  of  interest  soliciting  and  holding  greater  attention. 
Side  by  side  with  this  emotional  phase  of  interest,  this  gratification  of 
the  sensibilities,  the  enjoying  of  those  attributes  which  give  pleasure,  there 
runs  another  stream  of  gratifications  which  is  a  little  difficult  to  define  and 
separate  from  the  foregoing.  This  is  the  pure  pleasure  which  always  attends 
the  proper  action  of  normal  and  healthy  faculties,  whether  physical  or 
mental.  This  is  the  law  of  nature.  An  organ  is  a  faculty  that  is  made  for 
a  certain  use:  the  eye  is  for  seeing;  the  ear  for  hearing;  the  hand  for 
handling;  the  muscle  for  contracting:  the  intellect  for  reasoning;  sensi- 
bility for  loving  and  hating;  the  will  for  deciding.  Each  i)ower  or  faculty, 
physical  or  mental,  has  its  appropriate  function  and  is  adapted  to  the  doing 
of  some  special  kind  of  action.  There  i'*  an  uplift  to  the  spirit  whenever 
it  cognizes  these  powers  accomplishing  the  things  for  which  they  are  in- 
tended. Health,  happiness,  pri^sjx»rity,  the  development  and  satisfaction  of 
each  power  all  lie  in  doing  naturally,  freely  and  fully  that  which  it  is 
adapted  an<l  intended  to  pcrfonii.  The  real  pleasure  to  which  I  refer  here 
is  not  always  felt  as  connected  with  the  organ  exercise<l.  but  is  the  gratifi- 
cation of  the   spirit   itself  at   successful   action    producing  commensurate 

results. 

Thus  there  are  two  factors  which  really  make  up  the  pleasurable  element 

in  the  state  of  interest : 

I.  The  answering  of  a  felt  need  of  the  spirit  when  it  has  discovered 
some  attribute  of  an  object  which  answers  .directly  or  indirectly  a  felt  need 
of  the  self. 
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2.  The  sense  of  satisfaction  which  the  soul  feels  on  finding  powers  or 
capacities  normally  exercised  accomplishing  intended  results. 

These  two  gratifications,  supplemented  by  the  state  of  expectancy  which 
these  develop^that  the  object  under  consideration,  when  further  studied 
through  these  same  capacities  of  the  soul,  will  yield  up  other  attributes 
which  in  their  turn  will  gratify  the  soul — make  up  the  complete  state  of 
interest.  A  state  of  enthusiastic  interest  has  all  three  elements  raised  to  a 
high  degree.  The  interest  of  children  rests  about  equally  on  all  these 
sources.  Every  faculty  of  the  child,  his  very  muscles,  eyes,  ears,  fingers, 
toes,  intellect,  sensibility,  will,  all  are  in  such  harmonious  relation  to  one 
another  and  to  his  environment  that  each  movement  answers  to  an  instinc- 
tively felt  need  of  action,  and  every  new  element  of  knowledge  serves  a  use 
in  satisfying  his  capacity  for  enjoyment.  In  all  competitive  games  the 
exercise  is  usually  in  itself  agreeable  because  of  its  proper  use  of  the  organs 
and  agencies:  but  the  highest  sense  of  pleasure,  and  hence  the  deepest 
interest,  centers  around  the  gratification  of  the  ambition  to  excel,  to  con- 
quer, to  outdo  others,  to  be  first  among  one's  fellows,  this  possibility  being 
the  native  endowment  of  every  healthy  child,  derived,  no  doubt,  from  the 
time  when  his  remote  ancestors  struggled  with  the  wild  animals  of  the  forest, 
vanquishing  them  by  cunning  when  brute  force  was  lacking.  The  boy*s 
interest  in  the  game  lasts  so  long  as  the  exercise  in  itself  continues  to  give 
pleasure,  or  the  ol>ject  of  enjoyment,  victory — remains  to  lure  him  on.  Both 
ot  these  pleasurable  elements  in  interest  continue  strong  through  early  child- 
hood and  youth.  They  are  characteristic  of  childhood.  There  is  action  for 
the  sake  of  action.  Action  as  pure  enjo>'ment,  is  characteristic  of  infancy 
and  childhood.  .Xction  for  the  sake  of  a  purpose  is  a  totally  different  thing, 
and  is  characteristic  of  later  youth  and  manhood,  in  fact,  the  result  of 
education  and  a  mark  of  culture.  It  has  no  place  whatever  in  the  form  of 
interest  which  I  am  now  considering.  In  infancy  action  is  even  almost 
automatic.  In  most  ca^s  the  action  is  stimulated  !)v  external  forces.  It 
occurs  in  rcs|>onsc  to  outside  stimulus  without  rven  con.scious  satisfaction. 
A  need  of  the  svsicni  i>  nut.  but  not  at  first  a  felt  need.  The  chil<I  as  vet, 
therefore,  has  no  interest.  5HX>n.  however,  he  awakes  to  the  pleasure  of 
iction  of  both  UmIv  and  mind,  and  Sfx>n  he  !>ecomes  aware  of  the  fact  that 
action  answers  to  a  fell  need  c»f  himself,  is  a  methiKl  <^f  self -expression, 
hence  interesting:.  !)tcaii>e  gratifying.  .*s4X)n  this  action  of  Imdy  an<I  mind 
stHTurcs  for  him  attributes  of  these  objects. — f^xxl.  rich  colors,  tK*autiful 
clothes,  and  the  re>iM»nse  ti;  a  felt  need  of  the  soul  in  these  directions  renders 
satisfaction.  As  this  element  increases,  the  interest  in  things  through  i^ratify- 
ing  resfxmse  which  their  attributes  make  to  the  sinil.  the  actual  enjoyment 
of  mere  action,  while  |xrhap5  n<»t  gr,>wing  less,  is  certainly  Invominj^  rela- 
t:vel\  less  noticeahie.  \\  any  rate,  the  enjo^-ment  of  the  knowleilge  itself. 
as  it  answers  to  a  need  of  the  s^nil.  is  capable  of  si>  great  <levelopnient  that 
it  S4Vin  fiecomes  a  predominant  element.  Thus  it  is  that  we  become  interested 
in  things,  in  the  actions  of  others,  and  whatever  fumi&hes  attributes  which 
>er\'e  <»ur  uses  or  give  us  pleasure.  We  may  now  be  saici  to  have  interests. 
These  things  which  furnish  us  satisfaction,  with  which  we  like  to  concern 
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ourselves,  which  attract  us  and  solicit  and  receive  our  attention — attract 
ui»  through  the  gratification  which  these  things  produce,  and  the  expectancy 
of  the  continued  gratification  which  they  promise.  In  all  this  development 
of  immediate  interest,  there  is  little  conscious  direction  of  effort  toward  an 
end  or  ideal,  but  rather  spontaneous  action  of  the  whole  soul  on  the  inspira- 
tion of  present  satisfaction.  There  is  no  lapse  of  time  between  the  action 
and  the  enjoyment  of  such  action.  In  fact,  the  enjoyment  is  in  the  action 
itself.  In  the  other  case,  there  is  no  lapse  of  time  between  the  appropria- 
tion of  the  attribute  of  the  object,  and  the  pleasure  which  such  a]>propria- 
tion  gives  to  the  soul.  The  whole  self  is  bound  up  in  acts  and  enjoyments. 
The  person  has  found  himself,  has  expressed  his  immediate  pleasure  in  this 
view  of  the  attributes  which  have  yielded  him  his  natural  satisfaction.  When 
the  number  of  things  in  which  one  thus  feels  an  interest  has  enlarged  through 
a  more  extended  knowledge  of  things,  the  number  of  one's  interests  has 
correspondingly  increased.  It  is  manifest,  therefore,  that  one's  range  of 
interests  is  somewhat  definitely  related  to  the  scope  of  his  knowledge.  Since 
it  is  impossible  that  he  should  feel  an  interest  in  anything  upon  which  he 
has  never  employed  his  powers,  and  whose  attributes  have  never  g^tified 
any  power  of  his  mind,  it  therefore  follows,  so  far  as  he  extends  his  acquaint- 
ance with  things,  he  enlarges  the  possibility  of  action,  and  he  also  enlarges 
the  probability  that  he  will  discover  more  attributes  which  will  furnish  him 
enjoyment,  that  will  increase  the  number  of  his  interests,  that  he  will  find 
himself  in  hannoiiious  touch  with  more  and  more  elements  of  his  environ- 
ment, and  thereby  l)e  enabled  to  live  more  richly,  and  to  appropriate  to  his 
own  gratification  a  larger  share  of  the  things  of  the  universe. 

Disciples  of  Herbart  in  this  coimtry  have  recently  laid  great  stress 
up(in  this  process  of  enlarging  the  range  of  interests  as  a  part  of  e<Iuca- 
tion.  to  the  end  that  the  educated  person  may  know  life  on  many  sides, 
thus  becoming  less  dogmatical  and  more  liberal,  in  fact,  that  he  may  be 
large  minded,  seeing  things  through  the  magnifying  glass  of  a  large  and 
rich  ex[>ericnce.  The  Herbarttans  have  persistently  advocated  the  doctrine 
of  many-sided  interest  an<l  diversity  of  interests.  Through  the  exclusive 
(levotif>n  to  this  dcK'trine  some  of  them  have  laid  themselves  liable  to  be 
char^red  with  Ixring  narrow  and  dogmatic  themselves.  This  estimate  is 
largely  due  to  the  unwise  and  inmiature  statements  made  !)y  the  Herbart- 
ians  themselves,  but  chiefly.  iK*rhaps.  to  the  narrow  interpretation  which 
they  have  made  of  the  subject.  In  many  cases  the  whole  range  of  thought 
has  l)een  expended  upt>n  this  narrow  sco|k»  of  immediate  or  native  interest. 
It  would  seem  sometimes,  from  this  state  of  the  case,  as  if  the  whole  work 
of  e<lucation  were  to  be  restrictetl  to  finding  what  will  please  the  child 
at  once,  an<l  then  assisting  him  to  satisfy  his  present  propensities.  A 
moment's  reflection  will  show  how  utterly  unworthy  this  view  of  education 
is.  The  ver>'  possibility  of  education  itself  lies  in  the  power  to  create 
new  ideals  and  therefore  the  capacity  to  develop  new  powers  of  enjoyment. 
With  these  new  capacities  come  new  possibilities  of  education  in  the  dis- 
covery of  attributes,  which,  while  they  do  not  at  once  g^tify,  most  com- 
pletely develop  the  powers  of  mind,  or  tend  to  answer  the  higher  needs 
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of  the  soul.  They  are  not  at  first  so  keenly  feh,  but  are  capable  of  being 
sensitized  by  education.  Thus  comes  an  opportunity  of  establishing  new 
and  higher  objects  of  interest.  It  is  true  that  modem  civilization  is 
chiefly  the  power  to  appreciate  and  use  what  is  of  no  interest  to  the 
savage.  The  end  of  education  is  not  to  leave  man  a  g^tified  savage  but 
to  develop  him  mto  a  noble  human  being.  Therefore,  the  lines  of  his  interest 
must  be  changed,  and  the  range  of  his  interests  enlarged.  Thiis  it  is  not 
alone  the  business  of  the  teacher  to  find  what  will  interest  the  child,  but 
rather  to  try  to  interest  him  in  that  which  is  worthy  of  his  capacities  and 
his  destiny.  Doubtless  the  process  must  begin  with  present  interests,  but 
it  must  terminate  in  the  development  of  a  line  of  interests  which  are 
human,  which  are  worthy  of  an  exalted  being,  bom  in  the  image  of  Go<l. 
and  capable  of  developing  into  fitness  for  association  with  noble  prest^n- 
alities.  We  must,  therefore,  look  to  something  more  than  the  gratification 
of  early,  or  present  interests.  We  must  create  new  ones,  must  develop  new 
capacities  to  appreciate,  new  possibilities  of  becoming  interested  in  what 
is  worthy  in  every  province  of  human  life  and  human  endeavor.  This 
looks  to  the  development  of  an  interest  in  a  higher  grade  of  attributes, 
or  in  the  attributes  of  a  higher  grade  of  objects,  whose  attributes,  when 
mastered,  will  gratify  higher  capacities  of  the  soul.  In  other  words,  it 
teaches  the  child  to  create  for  himself  ideals  of  a  higher  mo<le  of  life,  and 
to  take  an  interest  in  the  adaptation  of  means  to  the  realization  of  those 
i<icals  in  a  nol)ler  sort  of  life.  Interest  in  this  new  mo<le  of  life  mav  l)ecome 
as  strong  and  as  overpowering  as  native  interest,  but  its  method  of 
development  and  its  law  of  operation  are  quite  different.  The  kind  of 
interest  which  I  have  thus  far  Ixren  describing  is  native,  imme<Hate.  si>on- 
tLne<*us.  It  wells  up  out  <»f  the  spirit  of  the  child  like  the  waters  of  a 
copious  fountain.  It  comes  directly  from  the  gratification  which  a  thing 
gives  to  him,  and  centers  itself  upon  the  things  whose  attributes  cause  it. 
If  a  child  should  live  his  childhoo<l  and  youth  untler  the  controlling  force 
of  interest  of  ihi^  kin<l.  he  Wi»uld  preserve  his  childlikeness  and  spontaneity, 
his  happiness  and  his  openness  to  truth.  lie  would  give  his  whole  atten*- 
tion  wherever  his  inmu-iliate  interest  might  for  the  moment  leacl  him. 
Whatever  work  he  did  uncler  such  influence  would  have  much  the  char- 
acter of  play.  Me  might,  under  its  influence,  iK^come  a  great  student,  and 
even  a  great  scholar,  but  hardly  a  great  character.  Something  more  than 
the  influence  of  present  interests  is  neede<l  to  develop  strength  and  stability 
of  character.  This  native  interest  is  supreme  in  the  childho<i<l  of  the  hiunan 
Iveing,  but  it  will  hanlly  serve  as  a  proper  training  for  youth  and  manh<xKl. 
If  one  were  always  to  remain  a  child,  there  ctnild  ht  nothing  further 
nee<le<l  than  the  <levelopment  for  the  child  intensely  this  native.  imme<tiate 
uiterest.  Were  there  never  any  vicissitudes  of  life  requiring  the  exercise 
of  a  higher  virtue  and  a  stronger  application  of  will,  there  would  he  little 
need  to  develop  interest  of  any  higher  sort.  School  education  could  then 
cr.nsist  in  making  evrnthing  as  attractive  as  possible,  and  all  things  requir- 
ing a  real  effort  in  study  could  be  left  off.  Tliis  would,  of  course,  result 
in  no  character,  only  animal  life,  spontaneous,  irrational  and  unreasoning 
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life.  But  manhood  and  womanhood  mean  much  more  than  this.  They 
mean  the  development  of  character  and  will,  making  a  thoughtful,  manly  or 
womanly  person  out  of  even*  child.  For  this  we  must  look  to  a  different 
kind  of  interest. 

As  has  been  stated  in  an  earlier  part  of  this  paper,  the  things  in  which 
\vc  may  l)ecome  interested  are  as  numerous  and  diverse  as  the  objects  of  th« 
outer  world,  and  of  the  inner  world  of  mind,  and  of  the  institutions  which 
our  minds  have  created.  But  these  classes  of  things  differ  widely  in  one 
lespect.  when  viewed  with  reference  to  the  development  of  interest  in 
them,  namelv.  that  some  of  them  interest  us  immediatelv  because  we  find 
in  them  attributes  which  cause  immediate  satisfaction,  gratifying  powers 
that  are  already  developed  in  us,  and  thus  answering  to  a  felt  need  of  our 
suuls.  In  this  case  we  are  interested  in  these  objects  as  ends  of  study. 
Our  interest  in  them  is  held  bv  the  satisfactions  which  the>'  constantlv 
give  us.  Hut  there  may  be  other  objects  tliat  are  in  no  wise  interesting  to 
u>  by  reason  of  any  present  gratification  which  their  attributes  have  for 
US.  They  do  not  answer  any  felt  need  of  the  spirit  in  themselves,  but  we 
<]iscover  on  closer  study  of  their  relationships  to  ourselves  that  they  may 
l)e  made  the  means  of  reaching  other  things  whose  attributes  do  answer 
our  needs,  or  will  answer  our  needs  when  we  have  come  into  contact  with 
them.  Now,  it  may  hardly  Ik?  said  that  we  at  once  develop  an  interest  in 
these  objects,  it  at  first  seems  that  we  endure  them  iKxrause  thev  are  the 
nuans  by  which  we  reach  objects  that  will  interest  us.  It  is  the  provihcc 
of  education  to  transform  this  enchirance  into  a  certain  sort  of  interest, 
wiiich  will  comiH»l  and  hold  the  attention  until  the  mind  so  masters  these 
objects  as  to  reach  through  them  the  objects  which  will  interest  the  soul 
turough  their  attributes.  This  often  requires  that  selected  attributes  from 
objects  already  known  to  be  woven  together  in  memory  and  thrown  upon 
the  canvas  of  the  future  in  the  form  of  an  ideal.  The  ideal  condi- 
tion, when  realized,  will  furnish  attributes  which  gratify,  but  the  objects 
wiiicli  must  Ih?  useil  as  the  means  of  the  realization  of  this  ideal  mav  not 
gratify  the  soul  which  used  them.  The  steps  by  which  one  learns  to  h6ld 
his  interest  in  the  uninteresting  because  he  has  discovered  a  new  relation- 
ship of  this  to  the  use  of  his  soul  is  the  process  of  transforming  the  simple, 
innocent,  irrational,  physically  active,  mentally  volatile,  child  into  an  intelli- 
gent, rational,  cultivated  person;  and  between  these  two  extremes  lies  the 
large  range  of  our  daily  teaching,  with  its  necessary  deficiencies,  its  tem- 
p<^rary  defeats,  its  final  victories:  much  of  it  unconscious  effort  and  uncon- 
scious tuition,  but,  as  a  whole,  directed  bv  a  more  or  less  well  understixxl 
philo5(*phy  of  e<Iucation. 

1  know  that  it  is  a  favorite  theorv  of  manv  that  all  that  is  needed  is 
a  little  time  for  the  child  to  grow  into  a  cultivated  person,  that  the  school 
should  rather  Ik*  made  a  place  of  detention  during  the  growing  period. 
Without  ignoring  pleasure  as  a  factor,  it  is  sufficient  to  notice  that  grown 
up  children  are  not  much  superior  to  young  children ;  but  what  we  need 
rather  is  a  type  of  man  or  woman  capable  of  coping  with  the  growing 
complexity  of  modem  life.     It  is  true  that  pleasure  is  salutatory  in  its 


—  8  — 

effect,  but  its  best  results  accrue  only  to  those  who,  besides  obeying  the 
physical  conditions  and  laws  of  life,  live  in  the  environment  oi  ihstitu- 
tions,  in  exalted  companionship  with  noble  human  natures,  imder  restric- 
tions which  are  little  appreciated  and  less  liked  by  the  uncultivated  man. 
In  other  words,  the  course  of  education  includes  the  necessary  training  in 
the  knowledge  of  communities,  in  the  knowledge  of  the  beneficence  of 
human  institutions,  the  necessity  of  law  and  order  in  the  community  and 
sclf-controi  in  one's  self,  none  of  which  the  savage  man  in  any  fair  sense 
appreciates,  and  many  of  which  are  mere  means  to  higher  ends.  It  is 
thus  a  large  part  of  education  to  acquaint  the  pupil  with  his  spiritual 
environment,  the  order  of  civilization  in  which  he  is  bom,  to  acquaint 
him  with  the  immense  worth  of  his  spiritual  influence,  and  thus  to  build  up 
within  him  a  standard  of  life  in  harmony  with  his  nature  and  destiny. 

To  live  up  to  the  high  standard  of  life  here  outlined,  in  the  midst  of  a 
civilization  still  holding  many  of  the  crudities  and  evils  of  savage  life 
requires  that  each  of  us  shall  daily  do  many  things  which  in  themselves 
arc  not  only  not  pleasurable  but  which  are  positively  distasteful.  In  and 
of  itself  much  of  our  work  is  pure  drudgerj',  while  much  of  it  requires  us 
tf.  !>car  large  responsibilities,  to  endure  petty  annoyances,  and  to  do  dis- 
agrcfahle  things.  It  is  impossible  that  we  should  feel  real  interest  in  these 
things  by  reason  of  any  gratification  of  any  power  of  ours  by  any  original 
attribute  of  theirs.  There  is  therefore  no  motive  to  do  these  diings  unless 
one  can  l)e  found  elsewhere  but  so  related  to  these  acts  as  to  constitute  for 
the  time  !)eing  a  valid  vicarious  interest.  The  end  sought  must  not  only 
justify  but  alsi>  glorify  the  means.  The  contemplation  of  the  ideal  end 
must  give  a  pleasure  akin  to  that  felt  in  its  realization,  in  order  that  this 
pleasure  shall  accom[)any  the  doing  of  the  drudgery,  gliding  at  last  into 
the  glorious  realization  of  the  end  achieved  by  the  dull  drudger\',  till  the 
min<l  scarcely  any  Jmiger  distinguishes  the  limits  of  each  and  the  whole 
is  fu^ed  into  one  glorious  sense  of  achievement.  This  transformation  is 
complete  when  this  attribute — the  relation  of  means  has  been  clearly  seen 
arid  the  means  has  accomplished  the  longe<l-for  end;  then  the  means 
itself — though  it  !>e  drudgery — is  now  loved  for  one  of  its  own  attributes — 
this  very  ca[>acity  to  achieve  desired  ends — then  is  immediate  interest  in 
the  means  itself  develo|)ed  in  place  of  vicarious  or  me<liate  interest. 

IIa[)I)y  is  he  in  life  who  can  so  live  that  the  effulgent  glory  of  his 
ideal  life  is  thrown  l)ackward  till  it  lights  up  all  the  pathway  of  his  actual 
life.  His  ideal  is  the  magnet  pole  of  his  life.  He  will  drudge  for  ten 
hours  i)er  day  if  need  l)e  in  order  that  he  may  found  his  ideal  family  life 
and  keep  it  sweet  and  pure  under  the  shadow  of  his  own  vine  and  fig  tree. 
He  will  march  with  steatly  step  to  the  cannon's  mouth,  at  the  call  of  his 
(:atrii>tic  ideal,  counting  life  and  limb  as  mere  incidents  in  the  series  of 
movements  by  which  civil  and  religious  liberty  are  established.  He  will 
council  together  with  his  neighbors,  foregoing  his  personal  preference  to  the 
end  that  the  social  order  may  be  unbroken.  His  interests  are  so  set  in 
the  best  things  that  he  cannot  stoop  to  the  mean  or  low:  and  the  fine 
sen<«e  of  gratification  coming  from  the  realization  within  himself  of  a  high 
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grade  of  manhood  compensates  for  laborious  efforts  and  frequent  disap- 
pointments in  external  purposes.  The  perfection  of  culture  is  to  think 
clearly,  to  aspire  nobly,  to  drudge  cheerfully,  to  sympathize  broadly,  to 
decide  righteously  and  to  perform  ably.  The  undeveloped  child  can  do 
none  of  these  things.  The  undeveloped  germ  of  the  possibility  to  do  these 
things  is  his  by  native  endowment.  The  province  of  eduation  lies  !)etween 
these  two  extremes.  To  understand  the  philosophy  of  education  we  must 
study  the  child  as  he  is,  to  get  our  point  of  starting.  But  we  must  study 
the  possibilities  of  man,  as  he  has  expressed  himself  in  histor>%  literature, 
art  and  achievement,  to  get  the  other  point  which  sets  our  trend  and  gives 
direction  to  our  educational  effort. 


FRENCH  SECTION 


TO  WHAT   ACCOMPLISHMENT   SHOULD   THE   TWO   YEARS' 
COURSE  IN  HIGH  SCHOOL  BE  DIRECTED? 


IlKLEX    FARRANO   NAUMAXX.    I*()RT    HTROX. 


In  arranging  a  plan  for  French  work  in  high  Schools  two  groups  of 
pupils  must  be  considereil.  First :  those  fitting  themselves  for  entrance 
to  a  university,  and  second:  pupils  whose  systematic  training  will  end 
with  their  high  school  course.  The  former  must  l)e  well  provided  for.  or 
a  'schcx>l  can  claim  no  place  on  the  ''diploma  list,"  while  the  best  interests 
of  the  latter,  constituting  the  majority  in  each  class,  should  be  equally 
our  care.  This  diversity  of  purpose  on  the  part  of  sftudents,  howe\'er, 
presents  ti>  my  mind  no  adde<l  difficulty.  For  I  would  instruct  both  classics 
of  pui)ils  in  exactly  the  same  way.  Not  that  the  same  method  could  be 
advantageinisly  employed  in  the  lower  grades,  or  outside  of  schools  in 
manv  instances.  Immaturitv  of  mind  in  the  one  case,  and  a  lack  of  ade- 
quate  technical  preparation  in  English  in  the  other  would  render  the 
adoption  of  such  a  course  unwise.  But  to  those  who  have  entere<l  the 
high  school  after  thorough  work  in  the  lower  grades  grammatical  terms 
should  lie  perfectly  familiar,  logical  presentation  of  grammatical  princi- 
ples intelligible,  and.  in  general,  the  grammatical  path  to  the  fair  land  of 
France  in  speech  and  literature  the  most  direct  one.  But  I  would  make 
this  path  a  broad  and  beautiful  avenue,  well  provided  with  all  that  can 
render  the  journey  pleasant,  relieve  fatigue,  and  prevent  monotony,  while 
not  detaining  the  traveller  too  long  nor  deflecting  his  steps. 

My  conviction  that  even  those  high  school  pupils  not  contemplatmg 
a  university  course  should  be  trained  on  strictly  scientific  lines,  is  based 
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upon  personal  observation  and  experience.  I  have  seen  the  eflfkacy  of 
various  methods  practically  tested  on  French  soil.  For  greater  clearness, 
1  will  separate  into  four  classes  those  American  students  of  French  whom 
I  iiave  observd  abroad. 

I.  Those  with  no  previous  knowledge  of  French. 

II.  \ictinis  of  the  exclusivelv  "conversational"  method. 

III.  Stu<lents  who  ha^l  pursued  the  laborious  course  formerly  traversed 
in  studying;;  ancient  lan^^ages. 

IW  Those  who.  with  careful  study  of  grammatical  principles,  had 
acquired  an  ability  to  apply  such  principles  through  systematic  drill  in 
conversation,  dictation,  composition,  etc. 

I  have  noted  that  beginners  soon  overtake  those  instructed  in  America 
by  the  conversational  method  exclusively,  and  that  students  possessing  only 
tiieoretic  knowledge  find  themselves  utterly  helpless  regarding  the  spoken 
language.  (.)n  the  other  hand,  the  results  of  a  course  of  study  furnishing 
a  thorough  elementary  knowledge  of  grammar  strengthened  by  constant 
practical  application  are  in  the  highest  degree  satisfactory.  A  few  weeks' 
stay  in  Paris  then  suffices  to  equip  the  studont  with  a  supply  of  words 
and  phrases  adequate  for  all  needs,  whether  his  aim  be  science,  art,  or 
general  culture.  Rach  acquisition  finds  its  allotted  place,  all  resting  on  a 
finn  and  broatl  foundation. 

It  is  true  that  (»nly  a  small  proix)rtion  of  our  students  will  test  their 
kncjwledge  of  I'rench  in  Taris.  fUit  it  will  be  conceded  that  what  l>est 
prefxares  one  for  further  study  or  social  intercourse  in  France  constitutes 
likewise  the  l)est  pre()aration  for  any  later  use  of  the  language. 

.^ince  the  claims  c»f  ;;rammar  for  an  im[K»rtant  place  in  our  course 
have  l>een  now  presented,  it  remains  to  be  considered  what  should  Ih!  the 
scope  of  work  in  this  line.  In  my  opinion,  we  nui.st  limit  ourselves  to  the 
essential,  the  eminently  [»ractical,  while  taking  care  that  our  foundation 
i)e  fittetl  for  [K-rmanency.  Historical  grammar,  and  syntactic  intricacies 
shoulcl  l)e  reserved  for  later  study,  even  in  longer  courses.  In  the  two 
years*  course,  lack  of  time  wouUI  prevent  their  intHxluction ;  but  aside 
from  this,  inaccuracv  and  timiditv  of  memorv  often  result  from  t«»<'  earlv 

•  •  •  • 

invasion  of  these  grammatical  provinces.  This  reflection  would  not  [)re- 
clude.  however,  the  occasional  explanation  of  a  derivation  (especially  use- 
ful to  I-atin  [Hipils  as  an  aid  to  correct  orthographic  accent)  or  the  notice 
of  English- l*>ench  cognates.  Such  observations  tend  to  increase  interest, 
an(i  prove  to  pupils  the  correlation  of  their  studies — an  important  ]x>int. 
The  ch<»ice  of  a  text-lx^ik  in  grammar  is  a  serious  thing,  even  though 
it  Ik*  used  simply  as  a  manual.  With  eagerness  I  examine  each  new  a.<])irant 
fi»r  honors  in  tiiis  field  that  reaches  me.  only  to  lay  it  down  with  that  feeling 
at  my  heart  (.nrcasioned  by  "hope  deferred."  With  due  appreciation  of 
admirable  ))oints  in  many  new  grammars,  I  have  not  yet  seen  what  .^eems 
to  me  the  ideal  book  for  English  speaking  pupils.  A  thought  expressed 
in  a  recent  article  on  modem  architecture  might  find  an  application  here, 
ir  many  cases : — "Architects  now  originate  simply  for  the  sake  of  novelty, 
n<'t  in  order  to  produce  something  better,  but  merely  something  unfamiliar.*' 
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My  objection  to  most  of  the  new  grammars  is  that  their  plan  is  not  suffi- 
ciently scientific.  They  do  not  furnish  the  foundation  required  by  all 
varieties  of  students.  Other  text-books  with  excellent  plan  omit  any  pre- 
sentation of  French  equivalents  for  grammatical  terms,  thus  necessitating 
the  consumption  of  much  extra  time  in  case  French  is  to  \yc  largely  the 
language  of  the  class-room. 

Of  the  grammars  with  which  I  am  acquainted.  I  prefer  Whitney's  as 
a  text-book  for  beginners,  owing  to  its  logical  presentation  of  most  of  the 
essential  principles,  and  its  systematic  arrangement.  Retaining  its  frame 
work,  the  material  parts  may  be  adapted  and  elaborated  to  suit  one's  own 
ideas.  In  my  opinion,  an  equivalent  to  Part  I.  of  this  grammar  furnishes 
sufficient  knowledge  of  principles  for  our  course.  The  eight  long  years 
spent  on  French  grammar  in  the  schools  of  Germany  do  not  produce  the 
practical  results  that  would  satisfy  me  as  a  teacher,  and  such  drudgery  may 
engender  great  distaste  for  the  subject.  Who  knows  but  that  in  the  irk- 
someness  of  this  eight  years  bondage  to  '*dem  Kleinen  und  dem  grossen 
Ploetz"  mav  lie  the  hidden  cause  of  manv  a  modern  (lerman's  lack  of  love 
for  his  French  brother?  But  a  genuine  "Prussian  drill"  in  grammatical 
forms  and  fundamental  rules  cannot  be  dispensed  with  in  any  thorough 
course. 

All  knowle<lge  of  rules  or  of  word-forms,  however,  avails  little  without 
a  reliable  vocabularv.    The  most  skillful  coc^k  cannot  make  brea<l  without 
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dour.  Therefore,  an  absolute  possession  of  the  most  commonly  used  words 
shoidil  !>e  one  of  our  requirements.  To  stimulate  endeavor,  and  accomplish 
accuracv  in  this  regard  mav  be  recommended  an  occasional  "vocabularv 
down,"  conducted  on  a  plan  similar  to  that  of  the  old  fashioned  "spell- 
down." In  my  experience,  this  exercise  rather  saves  than  consumes  extra 
time  in  the  end.  and  "idiom-downs"  form  another  profitable  pastime  for 
pupils  somewhat  advanced. 

The  entrance  requirements  of  our  state  university  most  wisely  empha- 
size a  practical  knowledge  of  French  rather  than  the  reading  of  a  long 
list  of  texts.  I  speak  feelingly  on  the  subject  of  text-lists,  for  the  diversity 
of  those  required  for  entrance  into  various  colleges  has  repeate<lly  causeil 
me  great  perplexity.  In  gathering  data  for  a  paper  presented  by  me  at  a 
conference  held  at  Qiicago  University  a  few  years  ago.  I  ascertained  that  if, 
in  a  class  of  four,  each  member  were  preparing  for  one  of  four  certain 
colleges  re.s|)ectively,  the  class  would  be  obligetl  to  read  twenty-seven  dif- 
ferent texts,  to  say  nothing  of  other  class  work.  A  special  list  of  texts  for 
the  two  years'  course  seems  to  me  inexpeilient.  although  the  reading  should 
be  confined  to  modem  authors,  and  might  well  include  a  comedy.  Quality 
and  not  quantity  of  work  in  reading  is  our  most  imjwrtant  consideration. 
Translating  into  English,  moreover,  is  a  matter  that  almost  takes  care  of 
itself.  It  has  a  place  in  every  goo<l  course,  and  its  usefulness  is  a(>parent. 
But,  with  many  instructors,  far  too  much  time  is  devote<i  to  it.  Only  on 
rare  occasions  is  it  necessary  to  require  the  translation,  in  class,  of  a  review 
lesson.  Its  substance  may  be  narated  by  pupils  consecutively  in  well-rounded 
French  sentences,  or  may  be  reproduced  in  answer  to  questions  from  the 
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instructor,  or  from  pupils  in  turn.  Conversation  among  students  in  class 
!)>  way  of  query  and  answer  may  well  begin  as  soon  as  one  tense  of  the 
first  verb  has  l)een  learned,  in  addition  to  a  few  nouns.  Pupils  are  delighted 
at  the  achie\'enient  of  these  first  tottering  steps,  and  as  surprised  as  was 
Moliere's  M.  Jourdain  when  he  discovered  that  he  could  talk  prose.  These 
slight  successes  also  bring  confidence,  a  most  important  aid  in  acquiring  a 
foreign  tongue,  ])articularly  in  the  case  of  boys  and  girls  of  high  school 
age — ^that  perioci  of  blushing  and  stammering  self-consciousness.  This 
same  self -consciousness  is  the  most  formidable  hindrance  to  correct  pro- 
nunciation. There  are  individuals  in  every  class  who  must  be  drilled  by 
themselves.  They  are  never  willing  to  risk  possible  ridicule  by  attempting 
to  roll  an  "r'*  or  to  pro<Iuce  one  of  the  nasal  sounds  in  the  presence  of 
classmates  iintill  such  feats  have  become  quite  safe  and  easy.  In  these 
private  rehearsals  I  have  more  than  once  discovered  a  "star-pupil,"  thus 
neaping  a  s|K*edy  reward  for  my  extra  labor.  Each  correct  enunciation  of 
a  French  sound,  each  correct  utterance  of  a  French  expression,  is  a  firm 
step  in  advance,  for  our  vocal  organs,  no  less  than  our  brains,  are  won- 
drously  influence<l  l)y  habit.  The  difficulty  in  securing  sufficient  practice 
uf  this  kind  in  large  classes  may  be  met  by  concerted  repetition,  some- 
times with  cl«)se<I  lx)oks,  and  even  with  closed  eves,  in  order  to  insure 
complete  attention  to  sound. 

Thus,  step  by  stq>.  our  student  acquires  the  ability  to  pronounce  cor- 
rectly and  fluently  even  in  sight-reading,  as  well  as  to  recognize  readily 
French  words  and  expressions  when  spoken.  Dictation  exercises  liecome 
a  pleasure.  an<l  confidence  in  himself  brings  increased  zest  for  further  study. 

In  CiHiijxisiiion  work,  which  should  \)c  one  of  the  prominent  features  of 
our  plan.  uKMlorn  nieilvuls  have  prcxiuced  a  most  valuable  change,  and  what 
wa>  often  drudgery  in  former  years  has  become  an  agreeable  task.  No 
longir  dt>e<  the  student  dread  composition  days.  In  fact,  repeatedly  indi- 
vidual [uipils  Iiave  re(|uc>te<I  me  to  oversee  extra  work  in  this  line,  assert- 
ing that  "it  is  >o  nuich  fun  to  write  the  exercises.*'  If.  immediately  upon 
the  acquisiii«»n  of  barely  sufficient  material,  the  student  is  required  to  write 
iiri^inal  sentences  during  the  recitation  period — a  little  privilege  that  I  often 
;ittach  t«»  liio  sixxmIv  cimi()letion  of  assignefl  work^)r  to  pre|>are  illus- 
trative t-xpre»inns  as  (art  (»f  his  work  in  learning  idioms,  a  beginning  of 
com|K»sitiiin  work  is  made,  and  the  transition  to  connected  sentences  follows 
naturally.  In  my  mi>iuh]y  te^ts,  after  the  first  few  weeks,  all  questions  are 
expressetl  in  I-'rench.  an<l  xvtx  one  Knglish  word  appears  in  the  answers  to 
tlK>e  questions,  or.  in  fact,  on  any  examination  |>a|)er  from  the  lK*ginning 
of  work.  I  rcHuire  no  tran>Iati«>n  from  French  into  English  in  any  exam- 
niation. 

To  ime  who  regrets  the  present  rareness  among  students  of  an  old- 
fashioned  memory,  it  is  gratifying  to  note  the  growing  encouragement 
given  to  memorizing  choice  bits  of  French  verse.  The  importance  of  this 
exercise  should  exact  a  definite  place  for  it  in  our  plan  of  work.  It  has 
long  tieen  my  custom  to  have  second  year  pupils  memorize  with  distributed 
parts  uhole  acts  from  some  modem  comedy  read  by  them.  This  never 
fails  to  interest  a  class,  and  the  results  are  always  more  than 
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What  may  we  then  secure  by  the  two  years*  course?  I  answer:  A 
correct  and  fluent  pronunciation,  together  with  a  readiness  in  recognizing 
French  spoken  words;  a  good  working  vocabulary  and  acquaintance  with 
common  idioms;  the  ability  to  translate,  into  or  from  French,  language 
of  ordinary  difficulty,  and  to  write  easy  French  off-hand ;  and  a  practical 
knowledge  of  grammatical  principles.  To  these  items  should  be  added  a 
cursor}'  acquaintance  with  France,  her  life  and  literature. 

Moreover,  without  losing  sight  of  our  aim,  we  must  not  fail  to  awaken 
and  maintain  on  the  part  of  students  a  keen  interest  in  their  work.  When 
interest  flags,  progress  is  slow  and  awkward.  To  popularize  the  study  of 
French,  to  increase  the  number  of  pupils  pursuing  it  is  by  no  means  the 
least  important  part  of  our  task.  Fortunately  for  us,  language  work  may 
be  presented  in  endless  variety  if  we  choose  to  avail  ourselves  of  its  possi- 
bilities. 


MATHEMATICAL  SECTION 


REPORT  OF  THE   BRITISH   ASSOCIATION   COMMITTEE   ON 
THE  TEACHING  OF  ELEMENTARY  MATHEMATICS. 


PROFESSOR   W.  W.    BEMAN,    UNIVERSITY   OF    MICHIGAN. 


The  report  of  the  British  Association  Committee  on  the  Teachinp;  of 
Mathematics,  as  presented  by  its  Chairman  at  the  Belfast  meeting  in  1902. 
is  as  follows : 

In  submitting  their  present  report,  the  committee  desire  to  point  out 
that  this  is  not  the  first  occasion  on  which  the  British  Association  has 
attempted  to  deal  with  the  teaching  of  elementary  mathematics.  About 
thirty  years  ago.  a  similar  IkxIv  was  apiwinted  to  consider  a  part  of  the  sub- 
ject, viz.,  "the  possibility  of  improving  the  methods  of  instruction  in  ele- 
mentary geometry."  and  two  rei)orts  were  prescnte<l,  one  jt  the  Bradford 
meeting  in  1873  <see  the  Re[X)rt  volume  for  that  year.  p.  459).  the  other  at 
the  Glasgow  meeting  in  1870  (see  the  Report  volume  for  that  year.  p.  8). 

The  two  reports  advert  to  some  of  the  difficulties  that  obstruct  improve- 
ments in  the  teaching  of  ge<^metry.  One  of  these  is  alleije*!  to  l»c  **the  neces- 
sity of  one  fixed  and  definite  standard  for  examination  pur|K>ses'*;  appar- 
entlv,  it  was  assumed  that  this  fixed  and  definite  standard  should  not  merely 
be  required  from  all  candidates  in  any  one  examination,  but  also  l>e  applied 
to  all  examinations  throughout  the  country.  In  order  to  secure  th^-  itni- 
formit\'  thus  postulated,  the  committee  thinking  that  no  text-lKxik  had  1»een 
produced  fit  to  succeed  Euclid  in  the  position  of  authority,  and  deeming 
it  improbable  that  such  a  book  could  lie  produced  by  the  joint  action  of 


—  14  — 

selected  individuals,  suggested  the  publication  of  an  authorized  syllabus. 
In  their  second  report  they  discussed  the  merits  of  a  particular  syllabus — 
that  of  the  Ass*xiati«)n  for  the  Improvement  of  Geometrical  Teaching;  but, 
in  spite  of  such  commendation  as  was  then  expressed,  the  syllabus  has  not 
been  generally  adopted. 

It  is  still  true  that  (in  the  words  of  the  former  Committee)  "in  this 
country  at  present  teaching  is  guided  largely  by  the  requirements  of  exam- 
inations.'* l*uT  some  time  to  come,  the  practice  of  the  country  is  not  unlikely 
to  allow  examinations  to  retain  at  least  a  partial  domination  over  teaching 
in  sch(X)ls.  Accordingly,  it  seems  to  be  a  preliminary  requisite  that  exam- 
inations should  l)e  nKxlified;  and,  where  it  is  possible,  these  modifications  in 
the  examinations  should  leave  greater  freedom  to  the  teacher,  and  give  him 
more  assistance  than  at  present. 

(.)n  the  other  hand,  there  is  a  tendency  in  this  country  whereby,  in 
such  matters  as  teaching  and  examination,  the  changes  are  only  gradually 
effected,  and  progress  comes  only  by  slow  degrees.  Accordingly,  the  general 
recommendations  submitted  in  this  report  are  such  that  they  can  be  intro- 
duced easily  and  without  any  great  alteration  of  the  best  present  practice. 
It  is  the  hofK*  of  the  Committee  that  the  recommendations,  if  adopted,  will 
constitute  merely  the  first  stage  in  a  g^dual  improvement  both  of  teaching 
and  of  examinations.  Fur  the  most  part  only  broad  lines  of  change  are  sug- 
gested ;  this  has  been  done  in  order  to  leave  as  much  freedom  as  possible  to 
teachers  for  the  <levelopment  of  their  methods  in  the  light  of  their  experience. 

IS    I  NIF(»RMITV    IMTERATIVE? 

The  C'onimiitto  do  not  consider  that  a  single  metho<l  of  teaching 
mathematics  slinuld  he  imiK)sed  uniformly  upon  all  classes  of  students,  for 
the  only  variati.«n>  then  {x^ssible  would  l)e  limited  by  the  individuality  of 
the  teacher.  In  tlicir  opinion,  different  metho<ls  may  be  adopted  for  various 
classes  of  siu<lent^.  according  t«}  the  nee<ls  of  the  students,  and  correspond- 
i»fs'  types  of  examinations  shoul<I  Inr  used. 

It  is  griierallN.  if  not  imiversally.  conceded  that  a  proper  training  in 
niatluniatics  is  an  inijxirtant  part  of  a  li!K*ral  education.  The  value  of  the 
training  dei)en<l>  ui>on  the  com[)reliension  of  the  aims  of  the  mathematical 
subjects  chosen,  iijuin  the  j^rasp  (  f  the  fundamental  notions  involved,  and 
ujK»n  the  attention  paid  to  the  logical  sequence  of  the  arguments.  On  the 
other  hand,  it  is  freely  claimed  that,  in  the  training  of  students  for  tech- 
nical aims  snob  a>  the  profession  of  engineering,  a  knowleilge  of  results  and 
a  facility  in  using  them  are  m<»re  iniix»rtant  than  familiarity  with  the  inathe- 
iiiatical  proot*»Hc^  by  which  the  results  are  established  with  rigid  prccisi«.m. 
This  diver;;;ciue  of  iued>  Inrlongs.  however,  to  a  later  stage  in  the  training  of 
sfidents.  In  the  ear!ie>t  stages,  when  the  elements  of  mathematics  are  !)eing 
acc|uired.  the  prrN:e5ises  can  be  substantially  the  same  for  all  students;  and 
many  of  the  following  recommendations  are  directed  towar<S  the  improve- 
ment <»f  those  pnxresses. 
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TEACHING  OF   PRACTICAL   GEOMETRY. 


The  former  Comniittee  recommended  (and  the  present  Committee 
desire  to  emphasize  the  recommendation)  that  the  teaching  of  demonstrative 
geometry  should  be  preceded  by  the  teaching  of  practical  and  experimental 
geometry,  together  with  a  considerable  amount  of  accurate  drawing  and 
measurement.  This  practice  should  be  adopted,  whether  Eitclid  be  retainetl, 
or  be  replaced  by  some  authorized  text-book  or  syllabus,  or  if  no  authority 
for  demonstrative  geometry  be  retained. 

Simple  instruments  and  experimental  methods  should  be  employed 
exclusively  in  the  earliest  stages,  until  the  learner  has  become  familiarized 
with  some  of  the  notions  of  geometr}*  and  some  of  the  properties  of  geomet- 
rical figures,  plane  and  solid.  Easy  deductive  reasoning  should  be  intro- 
duced as  soon  as  possible;  and  thereafter  the  two  processes  should  be 
employed  side  by  side,  because  practical  geometry  can  be  made  an  illumi- 
natmg  and  interesting  supplement  to  the  reasoned  results  obtained  in  dem- 
onstrative geometr}'.  It  is  desirable  that  the  range  of  the  practical  course 
and  the  experimental  methods  adopted  should  be  left  in  large  measure  to  the 
judgment  of  the  teacher;  and  two  schedules  of  suggestions,  intended  for 
tlifferent  classes  of  students,  have  been  submitted  to  the  Committee  by  Mr. 
Eggar  and  Professor  Perry  respectively,  and  are  added  as  an  Appendix 
to  this  Report. 

SHOl'LO  THERE   BE    A    SINGLE   AITHORITV    IN    GEOMETRY? 

In  the  opinion  of  the  Ct'inniittec,  it  is  not  necessary  that  one  (and  only 
one )  text-book  should  be  placed  in  the  pi^sition  of  authority  in  demonstra- 
tive geometry,  nor  is  it  necessary  that  there  should  l)e  only  a  single  syllabus 
in  control  of  all  examinations.  I^ach  large  examining  Ixxly  might  projx:>un<l 
its  own  syllabus,  in  the  construction  of  which  regard  would  be  paid  to  the 
averajje  requirements  of  the  examinees. 

Thus  an  examining  l>ody  might  retain  luiclid.  to  the  extent  of  requiring 
his  logical  order.  Rut  when  the  retention  of  that  order  is  enforced,  it  is 
und<*^irable  that  Euclid's  methtKl  of  treatment  should  always  l)e  adopted; 
thus  the  use  of  hypothetical  constructions  shouM  be  [>ermitted.  It  is 
e({;iallv  undesirable  to  insist  u|x>n  Euclid's  order  in  the  subject-matter; 
thus  a  large  part  of  the  contents  of  Pxioks  III.  and  I\'.  could  l)e  studied 
l>eforc  the  .student  comes  to  the  consi<leration  of  the  greater  part  of 
Hook  II. 

In  ev«  ry  case,  the  <letails  of  any  syllabus  should  not  Ik*  nja<le  to<)  precise. 
It  is  prenTable  to  leave  as  much  frei^loni  as  jKissible.  consistently  with  the 
range  to  be  covered,  for  in  that  way  the  in<lividuality  of  the  teacher  can 
have  its  nit>st  useful  scope.  It  is  the  comjK'tent  teacher,  not  the  examining 
bcKly.  who  best  can  find  out  what  seciuence  is  mo<t  suited  educationally  to 
the  particular ^lass  that  has  to  l>e  taught. 

A  suggestion  has  been  made  that  some  Central  Board  might  Ik'  insti- 
tuted to  exercise  control  over  the  mo<lifications  made  from  time  to  time 
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in  every  syllabus  issued  by  an  examining  body.  It  is  not  inconceivable 
that  such  a  lV)ard  might  prove  useful  in  helping  to  avoid  the  logical  chaos 
occasionally  characteristic  of  the  subject  known  as  Geometrical  Conies. 
Bill  there  is  reason  to  doubt  whether  the  authority  of  any  such  Central 
lioard  would  lie  generally  recognized. 

( )pinions  differ  as  to  whether  arithmetical  notions  should  be  introduced 
into  demonstrative  geometry,  and  whether  algebraic  methods  should  be  used 
as  sul)Stitutcs  for  some  of  the  cumbrous  formal  proofs  of  propositions  such 
as  those  in  Euclid's  Second  Book;  for  opinions  differ  as  to  the  value  of 
strictly  demonstrative  geometry,  both  for  training  and  for  knowledge. 
ThojHT  teachers  who  do  not  regard  algebraic  methods  as  proper  substitutes  for 
geometric  methods  might  still  use  them,  as  well  as  arithmetical  notions, 
for  the  purix)se  of  illustrating  a  proposition  or  explaining  its  wider  signifi- 
cance. It  is  the  general  opinion  of  the  Committee  that  some  association 
of  arithmetic  and  algebra  with  geometry-  is  desirable  in  all  cases  where 
this  may  be  found  possible;  the  extent  to  which  it  may  be  practised  will 
depend  largely  upon  the  individual  temperament  of  the  teacher. 

Every  meth(xl  of  teaching  demonstrative  geometry  has  to  face  the  diffi- 
culties inevitably  associated  with  any  complete  and  rigorous  theor}'  of  pro- 
portion. In  the  opinion  of  the  Committee,  not  merely  is  Euclid's  theory  of 
proportion  unsuited  for  inclusion  in  elementar\'  work,  but  it  belongs  to  the 
class  of  wliat  may  Ik*  called  university  subjects.  The  Committee  consider 
that  the  notion  of  profK>rtion  to  be  adopted  in  a  school  course  should  be 
!)ased  ufx^n  a  combination  of  algebraical  processes  with  methods  of  practical 
^e<jmetry. 

EXAMINATIONS    IN    (;K0METRV. 

.As  regards  examinations  in  geometry,  the  Committee  consider  that 
substantial  changi*s  in  much  of  the  present  practice  are  desirable.  In  most, 
if  mt  in  all,  (►£  the  branches  of  mathematics,  and  especially  in  geometry, 
tlie  examination  ought  to  Inr  arranged  so  that  no  candidate  should  Ik*  alloweil 
to  j)ass  tinlos  he  j^ives  evidence  of  some  power  to  deal  with  questions  not 
included  in  the  text-NK>k  adopted.  Such  questions  might  comprise  ritlers 
if  the  customary  type,  arithmetical  and  algebraical  illustrations  and  veri- 
ncations.  and  practical  examples  in  accurate  drawing  and  measurement. 
The  CV)tnmittte  consider  the  latter  of  particular  importance  when  the  range 
»s  of  an  elenutitary  character:  some  influence  will  be  exercised  ujxjn  the 
teaching,  and  >4»me  recognition  will  l)e  given  to  the  course  of  practical 
geometry  that  ^liouM  Ik*  pursued  in  the  earlier  stages. 

AkITIIMKTIC    AND   ALOKIIRA. 

The  C*<»fMmittee  are  of  opinion  that,  in  the  processes  and  explanations 
l)ri<.ni^ing  l«»  the  early  stages  of  these  subjects,  constant  appeal  should  l>e 
made  to  ci»ncrete  illustrations. 

In  regard  to  arithmetic,  the  Committee  desire  to  point  out  what  has 
heen  >->  often  fx^intetl  out  before,  that,  if  the  decimal  system  of  weights  and 
niia-'iircs  were  adopte<l  in  this  counir>*,  a  vast  amount  of  what   is  now 
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the  subject-matter  of  teaching  and  of  examination  could  be  omitted  as  \yt\ng 
then  useless  for  any  purpose.  The  economy  in  time,  and  the  advantage  in 
point  of  simplification,  would  be  of  the  greatest  importance.  But  such  a 
change  does  not  seem  likely  to  be  adopted  at  present,  and  the  Committee 
confine  themselves  to  making  certain  suggestions  affecting  the  present 
practice.  They  desire,  however,  to  urge  that  teachers  and  examiners  alike 
should  deal  with  only  those  tables  of  weights  and  measures  which  are  the 
simplest  and  of  most  practical  use. 

In  formal  arithmetic,  the  elaborate  manipulation  of  vulgar  fractions 
should  be  avoided,  lK>th  in  teaching  and  in  examinations ;  too  many  of  the 
questions  that  appear  in  examination  papers  are  tests  rather  of  mechanical 
facility  than  of  clear  thinking  or  of  knowledge.  The  ideas  of  ratio  and  pro- 
portion should  be  developed  concurrently  with  the  use  of  vulgar  fractions. 
Decimals  should  be  introduced  at  an  early  stage,  soon  after  the  notion  of 
fractions  has  been  grasped.  Methods  of  calculation,  accurate  only  to  speci- 
fied significant  figures,  and.  in  particular,  the  practice  of  contracted  methods, 
should  be  encouraged.  The  use  of  tables  of  simple  functions  should  be 
begun  as  soon  as  the  student  is  capable  of  understanding  the  general  nature 
of  the  functions  tabulated ;  for  example,  the  use  of  logarithms  in  numerical 
calculation  may  be  begun  as  soon  as  the  fundamental  law  of  indices  is 
known. 

In  regard  to  the  early  stages  of  algebra,  the  modifications  (both  in 
teaching  and  in  the  examinations)  which  are  deemed  desirable  by  the  Com- 
mittee are  of  a  general  character. 

At  first,  the  formulae  should  l)e  built  on  a  purely  arithmetical  founda- 
tion, and  their  significance  would  often  be  exhibited  by  showing  how 
they  include  whole  classes  of  arithmetical  results.  Throughout  the  early 
stages,  formulae  and  results  should  be  frequently  tested  by  arithmetical 
applications.  The  arithmetical  basis  of  algebra  could  be  illustrated  for 
beginners  by  the  frequent  use  of  graphs,  and  the  practice  of  graphical  pro- 
cesses in  such  cases  can  give  a  significance  to  algebraical  formulae  that 
would  not  otherwise  be  obtainetl  easily  in  early  stages  of  the  subject. 

In  passing  to  new  ideas,  only  the  simplest  instances  should  be  used 
at  first,  frequent  reference  still  being  made  to  arithemetical  illustrations. 
Advance  should  be  made  by  means  of  essential  development,  avoi<ling  the 
Useless  complications  of  merely  formal  difficulties  which  serve  no  other  pur- 
pose than  that  of  puzzling  candidates  in  examinations.  Many  of  the  arti- 
ficial combinations  of  difficulties  could  be  omitted  entirely;  the  discussion 
ci  such  as  may  Ix?  necessary  should  be  postponetl  from  the  earlier  stages. 
Teachers  and  examiners  alike  should  avoid  matters  such  as  curious  com- 
binations of  brackets;  extravagantly  complicated  algebraic  expressions, 
particularly  fractions;  resolutions  of  elaborate  expressions  into  factors; 
artificially  difficult  combinations  of  indices;  ingeniously  manipulateil  equa- 
tions, and  the  like.  They  have  no  intrinsic  value  or  importance;  it  is  only 
the  mutual  rivalrv  between  some  writers  of  text-books  and  some  examiners 
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that  is  responsible  for  the  consideration  which  has  been  conceded  to  such 
topics. 
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GENERAL  REMARKS. 


If  general  simplification  either  on  these  or  on  similar  lines  be  adopted, 
particularly  if  graphical  methods  are  freely  used,  it  will  be  found  possible 
to  introduce,  quite  naturally  and  much  earlier  than  is  now  the  case,  some 
of  the  leading  ideas  in  a  few  subjects  that  usually  are  regarded  as  more 
advanced.  Thus  the  foundations  of  trigonometry  can  be  laid  in  connection 
with  the  practical  geometry  of  the  subject-matter  of  the  Sixth  Book  of 
Euclid.  The  general  idea  of  co-ordinate  geometry  can  be  made  familiar 
by  the  use  of  graphs,  and  many  of  the  notions  underlying  the  methods  of 
the  infinitesimal  calculus  can  similarly  be  given  to  comparatively  youthful 
students  long  before  the  formal  study  of  the  calculus  is  begun. 


OX  THE  RELATION  BETWEEN  MATHEMATICAL  RESEARCH 

AND  SECONDARY  INSTRUCTION.* 


PROFESSOR   E.    R.    HEDRICK,    UNIVERSITY   OF    MISSOURI. 


I  consider  it  a  great  privilege  to  address  the  Michigan  Schoolmasters* 
Club,  and  particularly  upon  a  subject  of  such  import.  The  breadth  of  the 
topic  is  so  great,  however,  that  I  feel  myself  quite  unable  to  do  more  than 
point  out  a  few  of  the  many  questions  which  naturally  arise,  and  suggest 
to  you  the  advisability  of  their  serious  consideration.  That  I  should  attempt 
to  pass  final  judgment  upon  matters  of  such  difficulty,  would  indeed  be 
presumptuous ;  my  only  regret  is  that  I  cannot  be  present  in  person  to  learn 
the  views  of  you  who  come  into  such  direct  contact  with  the  practical  side 
c»f  the  questions  of  which  I  am  to  speak. 

That  the  enormous  strides  made  in  the  study  of  pure  and  applied 
mathematics  in  the  last  score  of  years,  must  eventually  react  upon  the 
instruction  in  the  elementar>'  mathematics  of  the  secondary  schools  and  of 
the  first  two  years  of  college,  seems  certain.  Just  what  effect  this  reaction 
will  have  u\)on  such  instruction  is  now  very  problematical;  and  without 
careful  consideration  and  coi'>peration  on  the  part  of  earnest  teachers 
throughout  the  countr\-,  the  good  effects,  to  which  we  may  reasonably  look 
forward,  may  be  long  delayed,  or  rendered  temporarily  abortive.  On  the 
other  liand,  it  is  of  vital  importance  that  intelligent  teachers  should  guard 
against  the  tendency  to  overdo  any  attempted  reform,  and  see  that  its  force 
is  nut  lost  in  **fad-isms*\ 

It  is  for  these  two  reasons  that  I  wish  to  suggest  and  explain  the  fol- 
lowing: tentative  projK>sitions  relative  to  the  teaching  of  mathematics  in 
high  schools  and  in  the  first  two  years  of  college.  I  sincerely  trust  that 
their  promulgation  will  fix  attention  upon  the  subject,  and  that  it  will  pro- 
\oke  a  most  lively  criticism.    I  would  then  suggest: — 


^Read  by  Professor  Beman,  in  the  absence  of  the  writer. 
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( I  ^ )  That  an  effort  be  made  to  appreciate  and  to  apply  in  elementary 
teaching,  the  results  of  modem  research  in  pure  and  applied  mathematics; 

(2**)  That  to  this  end,  to  avoid  overdoing  the  matter,  the  teacher  him- 
self should  attempt  to  master  those  features  of  the  subject  which  apply  to 
elementar>'  teaching;  but  that  the  effect  upon  the  student  should  be  left  to 
the  unconscious  influence  of  the  .teacher's  improved  points  of  view,  rather 
than  that  any  radical  departures  be  made  immediately,  from  the  material 
actually  taught  at  present,  or  from  the  present  methods  of  instruction ; 

(3**)  That  more  attention  should  be  paid,  however,  to  the  physical  and 
other  applications  of  the  subjects  taught;  and  that  the  various  branches 
should  be  brought  into  much  closer  correlation,  or,  in  certain  cases,  actually 
intermingled  with  one  another; 

(4°)  That  a  system  of  laboratory  instruction,  on  a  very  modest  scale, 
should  be  introduced  gradually;  and  that  boards  of  education  and  others 
instrumental  in  the  arrangement  of  curricula,  be  impressed  that  the  advan- 
tage to  be  derived  from  mathematical  exerices  over  pure  class-room  drill, 
is  equal  to  the  enormous  advantage  recently  realized  in  the  instruction  in 
physics  and  chemistry,  by  the  general  introduction  of  laboratory  instruction 
in  those  subjects ; 

(5**)  That  the  requirements  for  admission  to  college  be  adapted  so 
as  to  foster,  or  at  least  so  as  to  permit  of,  such  changes  in  instruction ;  prefer- 
ably by  the  adoption  of  alternate  requirements,  which  could  be  satisfied  by 
either  method  of  instruction. 

In  the  discussion  and  explanation  of  these  theses,  it  will  be  enlightening 
to  consider  for  a  moment  the  history  of  mathematics  in  America. 

Prior  to  1875,  aside  from  one  or  two  illustrous  examples,  including  at 
least  Benjamin  Peirce.  the  advances  made  on  the  continent  of  Europe  in  the 
study  of  pure  mathematics,  were  practically  unkonwn,  or  neglected,  in  this 
countr>'.  Vp  to  al>out  this  time,  original  work  in  mathematics  by  Americans 
was  almost  unheard-of,  and  the  knowledge  of  that  done  by  foreigners  was 
far  from  general,  even  among  men  in  the  highest  position  in  the  American 
mathematical  world. 

After  al)out  1875,  due  to  the  increasing  prosperity  and  settled  condition 
of  the  country,  more  attention  lx*gan  to  be  paid  to  the  purely  scientific  side 
of  mathematics,  and  such  a  movement,  once  inaugurated,  necessarily  bore 
the  fruits  of  its  own  logical  justification.  Today,  contrasted  with  the  con- 
dition of  mathematical  knowledjije  in  America  in  1875,  the  situation  can 
fittingly  be  descrilied  as  phenomenal  and  phenomenally  encouraging.  In 
almost  every  large  university  in  the  countrj*,  and  in  surprisingly  numerous 
smaller  colleges,  men  are  to  be  found,  in  ever  increasing  numbers,  whose 
wliole  lives  arc  consecrated  to  the  development  of  pure  and  applied  mathe- 
matics; and  whose  original  contributions  to  the  theor>'  commence  to  be  of 
no  mean  order,  even  when  compared  with  the  productions  of  the  schools  of 
continental  Europe,  backed  by  their  hundred  years  of  standing — for  modem 
mathematics  is  now  practically  in  the  beginning  of  its  second  centur>'.  That 
these  men  appear  otherwise  normal,  sane,  and  appreciative  of  other  sciences, 
and  that  they  are  surely  not  working  for  pecuniary  gain,  leads  us  to  feel 
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that  behind  the  veil  of  apparent  uselessness  and  impracticability,  must  lie  an 
enchanting  field  of  actual  reality  and  fruitfulness,  which  charms  them  to  their 
self-imposed  tasks,  and  inspires  them  in  their  work. 

The  American  Mathematical  Society,  non-existant  in  1887,  now  has 
over  four  hundred  meml>ers,  bound  in  a  union  of  fraternity  and  of  enthusi- 
astic sympathy,  which  no  scientific  society, .at  home  or  abroad,  can  surpass. 
This  society  now  publishes  two  journals,  the  Bulletin,  and  the  Transactions, 
which  are  recognizeil,  even  in  Europe,  to  be  among  the  leading  mathematical 
journals  of  the  world.  And  at  least  two  other  mathematical  journals  of 
excellent  reputation  are  published  in  this  country:  the  American  Journal 
of  Mathematics,  published  by  Johns  Hopkins  University ;  and  the  Annals  of 
Mathematics,  published  by  Harvard  University.  What  is  of  more  conse- 
quence, the  pajjers  published  by  these  journals  arc,  almost  exclusively,  the 
productions  of  American  mathematicians — teachers  in  our  schools  and  col- 
leges. 

Such  is,  in  brief,  the  history  of  mathematics  in  America  during  the  last 
thirty  years,  constantly  increasing  in  volume  and  importance ;  the  last  fifteen 
years  cover  the  history  of  the  American  Society :  while  only  in  the  last  five 
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years  have  the  courses  in  instruction  in  higher  mathematics  in  our  Graduate 
Schools  approached  anything  like  e<|uality  with  the  work  in  Germany,  France, 
and  Italy.  It  is  therefore  not  surprising  that  modem  mathematical  research 
has  not  as  yet  generally  affecte<l  the  elementarx'  instruction  in  mathematics 
in  American  secondary  schools;  but  the  time  is  surely  ripe  for  the  serious 
discussion  of  this  inevitable  result. 

I  propose  to  discuss  briefly  a  few  of  the  points  at  which  recent  investi- 
gation touches  upon  elementary  instruction ;  and,  in  doing  so,  I  shall  make 
use  of  ideas  which  arc  already  prevalent  abroad,  and  of  various  papers  which 
have  recently  apiK*ared  in  American  and  in  kuropean  journals,  treating  the 
subject  of  elementary  mathematical  instruction  from  a  similar  standpoint. 

.Xmong  the  questions  which  arise,  the  discussion  of  the  axioms  under- 
lying geometry  and  algebra  has  recently  attracted  the  most  widesprea<l 
attention.  I  <lo  n«>t  agree  with  those  enthusiasts  who  would  force  ujwn  the 
unpreparetl  mind  of  the  ynung  student,  ideas  of  such  c(>mi>aratiye  complexity 
as  th4>S4*  at  the  l>asis  of  these  discussions.  But  it  does  seem  fitting  tliat  the 
tC'iciwrs  of  mathematics  should  know  antl  appreciate  the  excellent  work 
recently  <lone  on  the^^e  subjects,  to  the  end  that  the  teachers  themselves  l)e 
n«  I  ignorant  of  the  present  state  of  km»wledge.  and  that  they  may  l)e  able  to 
av«ii<l  the  formation  ot  wrong  conceptions  in  the  minds  of  the  pupils.  This 
can  all  l)e  <lone.  and  without  changing  the  /.'>rf/i  of  in^tniction  at  all:  f<»r. 
while  the  matter  is  not  suitable  for  direct  presentation  to  the  student,  it  is 
ptrfecily  possible  for  an  intelligent  teacher,  even  though  his  mathematical 
ithication  has  In-en  restricted  to  the  mo^t  elementary  college  courses,  to  so 
familiarize  himself  with  the  essential  i<leas  as  to  avoid  forms  of  expressit»n 
vihich  woidd  induce  wrong  conceptions  in  the  student's  mind.  The  study  of 
the  axioms  of  mathematics,  in  its  modem  conce|«ion.  probably  started  with 
(lauss.  in  Germany,  aftout  1800.  It  was  he,  and  his  followers,  who  showed 
(*  nchisively  the  impossibility  of  proving  the  axiom  of  parallels  from  the 
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other  axioms  usually  assumed.  Even  this  work  was  not  completed,  however, 
until  the  middle  of  the  century.  The  existence  and  the  logical  character 
of  gecmetries  in  which  the  Euclidean  axiom  does  not  hold,  and  the  applica- 
tion of  such  studies  to  highly  practical  problems,  are  still  fruitful  subjects 
of  investigation. 

l»ui  it  is  even  more  recently  that  the  greatest  light  has  been  thrown 
on  the  subject  of  the  axioms  of  mathematics,  and  their  real  significance. 
Beginning  with  the  work  of  Pasch.  in  (lemiany,  and  \'eronese.  in  Italy, 
this  newer  view  found  its  most  brilliant  exposition  in  the  now  famous  treatise 
on  the  foundations  of  geometry*,  published  in  1900.  by  Hilbert,  in  Ger- 
many. Tiiis  book  is  now  fortunately  available  in  English,  in  a  fair  trans* 
lation*"*  :  ?nd  it  should  be  in  the  hands  of  every  sincere  teacher  of  geometry — 
not  fc»r  his  pupils,  for  they  cannot  understand  its  true  meaning,  but  for  tlie 
teacher's  own  guidance  and  information.  In  obtaining  the  English  trans- 
lation, the  list  of  corrections,  now  in  prei)aration.  should  be  secured. 

The  purposes  of  such  work  cannot  I>e  explained  hastily ;  it  is  necessar)' 
for  one  to  study  in  private  these  apparently  trivially  simple  developments, 
and  10  try  to  discover  the  real  reason  for  the  enormous  importance  which 
is  now  universally  attached  to  them.  Let  me  mention  a  few  points  which 
are  now  accepteil  as  fundamental  canons. 

( I  ** )  The  logical  consequences  of  a  set  of  axioms  are  theorems,  which 
must  hold  for  any  set  of  **things'  for  which  the  axioms  themsehes  hold. 

( 2^ )  Jn  a  logical  proof,  no  appeal  7chatet'er  can  be  made  to  the  intuition, 
since  the  theorems  do  not  depend  on  the  nature  of  the  ^'objects'  employed, 
except  in  that  the  axioms  are  satisfied.  But  in  elementary  instruction  intui- 
tion should  be  employed  constantly:  the  only  thing  desired  is  that  the  teacher 
himself  should  not  lose  sight  of  the  nature  of  a  proof,  in  a  strictly  logical 
sense.  That  assumptions  made  in  elementary  instruction  are  quite  allowable. 
\\  ill  be  seen  from  No.  (  5 ) . 

(3°)  The  only  absolutely  necessary  characteristic  of  a  set  of  axioms 
is  that  the  statements  made  shall  in  no  wise  contr.xdict  one  another. 
To  shov.-  tliat  a  given  set  of  axioms  does  not  contradict  itself,  a  proof  is  nec- 
essary, .since  we  have  no  means  of  judging  directly:  and  this  proof  is  usually 
very  difficult.  Still  no  proof  should  he  given  to  the  student.  But  the  teacher 
himself  shouhl  try  to  grasp  the  proof  given  by  Hill)ert.  that  the  ordinary 
a.rioiJis  of  ordinary  geometry  ar»\  in  this  sense,  compatible. 

( 4^* )  It  is  further  desirable  i  but  in  no  sense  a  logical  tiecessity)  that  the 
set  of  axioms  assumed  should  (a*  be  as  simple  as  pt^ssible.  (b)  contain  as 
few  redundancies  as  i>cssil)le.  ic)  corresjxmd  with  reasonable  accuracy  to 
our  ordinary  cc^nceptioni^  and  ordinarv  intuitive  ideas,  derived  from  ex|)eri- 
ence. 


*n.  Hilbert,  Grundlagen  der  Geometric,  Leipzig.  Teubner,  1899.  8  vo., 
92  pp. 

•*D.  Hilbert.  The  Foundations,  of  Geometry,  Translated  by  E.  J.  Town- 
send,  The  Open  Court  Publishing  Co..  Chicago,  1902,  8  vo.,  132  pp. 
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(5")  It  is  permissible,  in  elementary  instruction,  to  introduce  as  an 
(axiom  any  statement  whatever,  which  can  be  proved  from  the  other  axioms 
assumed,  i.  c.,  any  theorem;  or  indeed  any  other  statement  zvhich  does  not 
contradict  the  original  set  of  axioms,  whether  or  not  it  is  a  consequence  of 
them.  This  seemingly  revolutionan'  statement  is  surely  justified  in  the  light 
of  these  researches,  and  it  should  be  made  clear  to  every  teacher  of  mathe- 
matics. The  teacher  should  of  course  use  proper  judgment  in  assuming 
theorems  in  this  way  without  proof,  and  he  should  convince  himself,  of 
course,  that  the  assumptions  are  theorems,  or  at  least,  that  they  are  com- 
patible with  the  axioms.  Otherwise  their  assumption  is  justifiable  on  exactly 
the  same  grounds  as  is  the  omission  of  the  general  proof  of  compatibility. 

(6° )  An  axiom  is  by  no  means  a  ^'self-evident  truth,"  nor  a  "proposition 
which  cannot  be  demonstrated".  The  first  of  these  usual  statements  corre- 
sponds to  the  notion  that  intuition  is  infallible;  the  second  asserts  that  the 
svstem  used  is  entirely  free  from  redundancies.  The  teacher  should  realize 
that  an  axiom  is  merely  an  arbitrary  assumption,  which  can  be  altered  at  the 
\'.ii!  of  the  operator;  and  that  a  set  of  axioms  is  any  set  tvhatever  of  such 
arbitrary  assufnptions,  zchose  sole  necessary  characteristic  is  their  compati- 
bility. We  choose  from  all  possible  sets,  for  purposes  of  elementary  instruc- 
tion, one  which  is  simple,  and  which  corresponds  to  a  reasonable  extent  with 
our  rough  conceptions  gained  from  necessatily  crude  experience,  for  the 
science  under  discussion.  Care  is  necessary,  logically,  only  in  the  proof  that 
the  axioms  are  compatible. 

Rut  it  is  n(»t  intended  that  this  short  paper  should  form  any  complete 
exjK>sition.  The  reasoning  wh'ch  leads  to  the  above  facts  must  be  care- 
fully gone  through  K^fore  one  can  render  an  intelligent  judgment.  I  shall 
\k  satisfie<i  if  I  have  directe<l  attention  to  the  subject;  for.  while  the  bald 
statements  are  at  times  startling,  they  are  the  inevitable  result  of  any 
thoughtful  and  intelligent  consideration. 

I  would  mention,  as  enlightening  upon  the  whole  question,  besides  the 
work  already  referred  to,  the  following  l)Ooks  and  papers,  which  should  be 
in  every  college  library,  and  accessible  to  teachers  generally : — 

Karl  Pearson.  The  Grammar  of  Science,  secoml  e<lition,  London.  Black, 
8  vo..  548  pp. 

H.  A.  W.  Russell.  The  Foundations  of  Geometry,  Cambridge  University 
Press.  H/X).  8  vo.,  201  pp. 

Ernst  Mach.  The  ScU-'nce  of  Mechanics,  translated  by  T.  J.  McComiack, 
Open  Court  Co..  Chicago,  1893. 

E.  H.  Moore,  The  Foundations  of  Geometry,  Trans.  Am.  Math.  S<Kiety, 
\'ol.  3,  1902. 

E.  H.  Moore,  On  the  Foundations  of  Mathematics  {  Presidential  Ad- 
dress), Bull.  Am.  Math.  Society.  \'ol.  9,  Xo.  8.  May,  1903. 

In  the  perusal  of  these  books  and  papers,  the  earnest  reader  will  find 
many  references  to  other  literature,  which  will  prove  of  great  interett.  espe- 
cially if  he  has  a  reading  knowledge  of  foreign  languages. 


But  this  is  merely  one  point  of  contact ;  and  there  are  many  others  of 
equal  interest,  and  of  equal  importance  to  the  teacher  in  avoiding  the  installa- 
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tion  of  what  I  might  call  false  truth  into  young  minds — truths  which  require 
much  explanation  to  make  them  convey  a  truthful  impression;  falsehoods 
disguised  in  a  cloak  of  intuitive  fallacy. 

The  question  **What  is  a  curve?"  is,  for  example,  a  much  more  inter- 
estmg  one  than  appears  on  the  surface.  It  is  extremely  easy  to  see  that  a 
curve  cannot,  m  general,  be  regarded  as  the  "path  of  a  moving  point*'.  While 
it  is  best  to  give  some  such  definition  to  the  young  student,  it  is  surely  advis- 
able for  the  teacher,  if  possible,  to  familiarize  himself  with  the  demonstrated 
facts,  of  which  I  mav  mention  a  few  :* 

(I**)  There  are  continuous  smooth  curz'es  which  have  no  tangents  at 
any  points;  such  curi'cs  cannot  be  generated  by  motion  as  ordinarily  con- 
ceizrd.  It  is  |)erhaps  even  more  remarkable  that  curves  exist  which  have 
tangents  at  an  infinite  number  of  points  in  any  portion,  no  matter  how  small, 
but  which  lack  tangents  at  an  infinite  number  of  other  points  in  the  same 
portion.     But  such  cur\'es  may  have  a  length. 

(2°)  Cunrs  exist  which  hare  tangents  at  ei'cry  point,  and  which  luxve 
no  corners,  but  zchich  hare  no  currature,  no  radii  of  cunvture,  and  no  centers 
of  curi'ature,  in  any  sense  whatci'cr. 

(3*)  There  are  cun'cs  which  are  continuous  at  an  infinite  number  of 
points  in  any  portion,  no  matter  how  small,  but  which  are  discontintwus  at 
an  infinite  number  of  other  points  in  the  same  portion.  Such  curves,  if 
plotted  in  the  ordinary  manner,  would  appear  to  be  perfectly  smooth,  in 
manv  cases. 
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(4®)   There  are  cunrs  zchich  one  can  cross  without  cutting. 

( 5®  )  There  are  continuous  cun*es  which  entirely  fill  an  area.  For  that 
matter,  it  would  be  equally  easy  to  construct  a  curve  which  entirely  fills  a 
portion  of  space. 

This  list  is  not,  of  course,  intended  to  be  complete  in  any  sense,  but 
is  merely  intended  to  give  a  rough  idea  of  the  remarkable  results  to  l)e  found 
in  this  field.  The  teacher  who  feels  interested  will  find  an  abundance  of  lit- 
erature on  the  subject,  in  the  recent  volumes  of  the  journals  which  have  !)een 
mentione<l:  and  many  references  to  foreign  books  and  periodicals  will  l)e 
found  in  these  papers  themselves. 


.Again,  in  the  definition  of  such  words  as  "motion",  ''congruence*',  and 
*' length  "  the  most  careful  consideration  is  necessary.  That  "a  straight  line 
is  the  shortest  distance  between  two  points",  is,  for  example,  a  statement 
whose  apparent  simplicity  covers  a  multitude  of  fallacies.  For  the  young 
student,  it  is  indeed  best  to  give  such  definitions,  faulty  though  they  may 
be,  and  to  treat  motion  as  a  preconceived  idea.  But  it  is  clearly  of  impor- 
tance to  the  teacher  to  make  clear  to  himself  the  complex  relations  existing 
l)etween  these  three  concepts.  Logically,  it  would  perhaps  \rc  l)est  to  define 
congruence  first,  and  then  to  define  motion  and  length  in  terms  of  con- 
gruence. But  whichever  order  is  selected,  care  must  be  taken  to  avoid  the 
use  of  one  of  these  terms  in  defining  another  of  them,  before  it  itself  has 
been  defined.  That  this  is  not  usually  done,  will  be  apparent  from  the  most 
hasty  examination  of  the  definitions  ordinarily  given;  and  it  is  doubtless 
best  to  pass  over  the  subject  with  more  or  less  intuitive  explanations,  in  pre- 


^The  author  regrets  the  necessity  of  stating  these  theorems  dogmatically. 
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senting  these  motions  to  a  class  of  young  students,  especially  when  it  is 
remembered  that  the  first  logically  justifiable  definition  of  length  occurs  in 
the  Integral  Calculus.  What  I  have  said  here  is  then  in  full  accord  with  the 
previous  proi)osal  to  use  the  intuition  freely  in  elementary  instruction.  The 
teacher,  on  the  other  hand,  should  not  be  ignorant  of  the  fallacies  involved  in 
the  ordinary'  argument:  (a)  that  the  straight  line  has  no  inherent  property 
of  l)eing  the  shortest  line,  until  we  have  defined  what  we  shall  mean  by  the 
word  **length ;"  ( b )  that  there  are  reasonable  definitions  of  length,  which  lead 
tc  practical  results  of  value,  for  which  the  straight  line  is  not  the  shortest 
distance  l)etwecn  two  points:  (c)  that  our  notion  of  ordinary  motion  is  sus- 
ceptible, besides  tht  extraordinary  changes  involvetl  in  the  above  geometries, 
of  simple  restrictions,  such  as  the  elimination  of  rotation,  which  lead  to 
the  most  beautiful  results:  or  of  extension,  as  by  the  introduction  of  reflec- 
tion, dilitation.  and  s<>  fi>rth,  imder  the  category'  of  motions;  (d)  that  the  idea 
of  motion  may  \k  derived  logically  from  that  of  length;  (e)  that  the  axioms 
of  congruence  are  at  the  l>asis  of  the  ideas  of  length  and  motion;  and  (f) 
tliat  a  strictly  logical  definition  of  all  three  terms  may  be  arrived  at  by  means 
of  the  Integral  C  alculus.  the  length  l>eing  defined  by  means  of  a  definite 
integral.  The.se  are  of  course  only  a  few  of  the  many  interesting  and  valu- 
able facts.  That  geometries  exist  in  which  the  shortest  lines  are  straight 
lines,  but  which  do  not  coincide  with  ordinary  Euclidean  geometr>',  has  been 
known  for  many  years,  and  the  Cayle\-Klein  geometries  offer  the  most  beau- 
tiful examples  of  this  tyiK.*.  What  forms  have  l)een  given  to  these  tlevelop- 
ments  in  rectiu  years,  may  !)e  trace*!  in  the  i>apers  read  l)efore  the  American 
Mathematical  Society  which  are  rcfxtrted  m  the  Bulletin,  in  paj)ers  pu!>lished 
in  the  jKriodicals  alrca<ly  alluded  to.  and  in  jiapers  to  which  references  will  Ik? 
found  in  the  latter. 

In  this  connection  the  treatment  of  ratio  and  projK)rtion  usually  given  in 
secon<lary  sch<K>ls  naturally  comes  into  question.  The  teacher  is  recom- 
mended, if  he  reads  (ierman,  to  study  the  elegant  aiul  extremely  simple  pre- 
sentation given  by  Mollerup,  in  an  article  in  the  Mathcmatischc  Annali'u  for 
1902.  which  can  l>e  fouinl  in  the  I'niversity  library. 

.\nother  very  practical  conception  i>  tliat  of  numlKT;  and  we  find  that 
many  common  assumjnions  are  invalicl.  Is  there  a  least  numl>er  greater 
than  zero?  How  shall  we  convince  ourselves  of  its  non-existence?  Are  there 
any  two  mmilKTs,  such  that  no  multiple  of  the  smaller  exceeds  the  larger? 
Curiously  eivHij^h.  there  might  Inr.  in  the  systems  of  axicnns  usually  assume<l 
fi>r  elementarv  arithmetic;  and  it  is  necessarv  to  exclude  this  possibility  bv 
explicit  statement,  in  the  fonn  of  an  axiom,  if  we  wish  to  av«)id  such  extra- 
ordinary and  undesirable  combinations :  that  this  is  advisable  appears  when 
we  consider  that  motion,  as  ordinarily  conceived,  would  l)e  impossible  in  a 
geometry  in  which  suci:  quantities  were  allowe<l  to  occur.  The  avoidance 
of  a  l>atl  use  of  the  words  **infinitv*\  "infinitesimar',  **infiniteU  small",  and  .so 
<#n.  Inrcomes  imperative,  under  the  circtmistances ;  and  the  teacher  will  surely 
lead  the  student  to  the  most  vicious  misconception,  unless  he  is  very  careful 
to  make  the  whole  matter  clear  in  his  oH-n  mind,  and  to  choose  his  language 
at  all  times  with  the  utmost  care,  when  referring  to  these  delicate  subjects. 
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It  should  be  borne  in  mind  constantly  that  the  above  axiom,  known  as 
Archimedes'  axiom,  though  too  nice  to  be  introduced  into  elemcntan'  instruc- 
tion, is  really  at  the  basis  of  all  arithmetic  and  geometry ;  and  the  astounding 
properties  which  an  arithmetic,  or  a  geometry,  may  have,  if  this  axiom  is 
expressly  omitted  or  violated,  should  prove  an  effective  warning  against  its 
neglect  by  teachers,  in  their  expressions  liefore  students.  It  is  not  uncom- 
mon, for  example,  for  teachers  of  geometry  to  refer  to  infinite  quantities  in 
such  a  way  as  to  imply  a  direct  violation  of  this  axiom,  and  this  l)efore 
students  whose  minds  are  in  the  formative  stage :  while  the  references  some- 
limes  ma<le  to  infinitesimal  quantities  by  teachers  and  even  by  lKX)ks  on  the 
Calculus,  seem  to  denote  an  lUter  disregard  of  its  fundamental  character. 

Is  it  i)ossiblc  to  distinguish  l)etween  the  number  of  positive  integers  and 
tl;e  number  of  jwsitive  fractions?  It  is  indeed  singular  that  it  is  not.  But 
we  can  <listinguish  Inrtwecn  the  numl)er  of  positive  integers  and  the  number 
of  p;»sitive  nimil>ers  as  a  whole  (including  the  incommensurable  numl)ers). 
r»ut.  again,  there  is  no  means  of  distinguishing  the  numl>er  of  jwints  on  a 
line  ( i.  e.,  the  whole  number  of  numbers)  from  the  number  of  points  in  a 
*iquare.  i>r  from  the  whole  num1>er  of  j>oints  in  a  plane ;  for  these  tv.o  sets  of 
pi^inis  can  be  paired  off,  one  to  one,  so  that  each  point  of  the  line  is  mated 
with  erne  fx>int  of  the  plane,  and  conversely.  These  are.  however,  merely 
is4»lateil  questions,  which  are  suggested  only  to  inspire  curiosity  and  inquiry, 
on  the  part  of  any  to  whom  they  may  Iw  unfamiliar.  Nevertheless,  precisely 
llusc  questions,  and  other  similar  ones,  are  coming  to  play  a  role  in  modem 
matliematics  which  is  fundamental,  and  almost  preponderant. 

I  have  tried  to  make  clear  my  two  first  propositions:  that  it  would  Ik* 
well  for  the  teacher  to  familiarize  liimself  with  the  resuhs  of  modem  mathe- 
matical research  as  far  as  ix)ssible ;  and  that  in  so  doing,  it  is  not  that  the 
direct  instruction  to  the  student  would  or  should  be  altered  in  form,  but  that 
the  teacher's  <uvn  increased  appreciation  might  reflect  indirectly  uiK)n  his 
teachincr  truer  oniccptions  of  thin<^s  as  ilicy  arc.  1  have  not  touched  ui>»n 
such  important  subjects  as  limits,  and  infinite  series.  Ixrcause  a  study  of  the^e 
subjects  would  l)e  of  less  direct  influence  uixm  elementary  teaching,  the 
mastery  rf  their  fundamental  principles  would  involve  a  more  thorough 
tfp.ming  than  I  have  wish<l  to  assume,  and  ignorance  of  them  would  l)e  less 
likely  ID  lead  to  inefficient  teaching  in  secondary  schools.  On  the  other 
hand.  I  liave  laid  special  stress  on  the  matter  of  axioms,  on  account  of  its 
imjx»riance.  an<l  on  account  of  its  present  accessibility  in  a  fomi  which  the 
aviTa:^e  teacher  can  master. 

In  addition  to  the  suggestions  already  made.  I  would  suggest  to  any 
teacher  interested  in  improving  his  knowle<lge  or  his  teaching,  two  methi>«ls 
of  doing  so.  aside  from  the  study  of  l>ooks.  In  the  first  place,  there  might  well 
l)e,  on  any  teacher's  table,  a  cof)y  of  some  refuitable  periodical  magizine  or 
journal  <levoted  to  Mathematics.  This  should  be.  however,  a  journal  in  g<^xi 
standing,  and  not  one  devotetl  to  the  solutions  of  trivial  problems.  At  least 
r»ne  such  is,  fortunately,  available:  the  Annals  of  Mathematics,  published 
quarterly  at  Harvard  University,  by  a  board  of  editors  from  different  imiver- 
sities.    Si>me  of  the  articles  which  appear  are  readable  without  any  advanced 
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knowledge,  and  others  will  inspire  the  reader  to  further  investigation  and 
study.  This  is  the  only  American  mathematical  magazine  in  which  elemen- 
tar\'  work  appears,  which  can  be  generally  recommended;  but  it  can  be 
recommended  to  any  serious  teacher  whose  training  includes  at  least  two 
years  of  college  work.  For  the  other  American  journals  to  which  I  have 
referred,  as  well  as  for  foreign  books  and  periodicals,  the  avera^  teacher 
might  well  rely  upon  the  University  library. 

Another  means  which  suggests  itself  at  once,  is  close  alliance  to  the 
University;  and  this  will  recommend  itself  to  the  members  of  the  School- 

m 

masters*  Gub.  Attendance  at  the  meetings  of  the  Qub,  and  use  of  the 
!ibrar>'  at  such  times,  to  clear  up  difficulties  which  may  have  arisen  in  the 
interim;  attendance  at  the  Summer  School;  or,  better  still,  if  possible,  an 
occasional  whole  year  spent  at  the  University,  will  help  the  teacher  surely  and 
remarkably  in  his  work.  

0 

I  will  try  to  be  as  brief  as  possible  in  the  discussion  of  my  remaining 
theses.    They  regard  the  student  rather  than  the  teacher. 

It  is  net  a  new  idea  that  mathematical  instruction  should  be  illustrated 
by  practical  problems,  drawn  from  Physics  and  from  other  sciences.  In 
fact,  even*  branch  of  mathematics  has  had  its  origin  in  problems  of  an 
extremely  practical  nature.  But  the  separation  which  was  effected  in  the 
early  part  of  the  nineteenth  century,  between  mathematics  and  its  applica- 
tions, has  lK*cn  carried  to  such  an  extreme  that  the  studies  of  a  purely  mathe- 
mathical  nature  and  those  applications  pertaining  to  Physics,  have  been 
wiiolly  5ej)araied.  not  only  in  the  secondar>'  schools,  but  also  in  our  colleges 
and  universities.  From  the  standpoint  of  the  student  this  state  of  affairs  is 
extremely  dcplorahlc.  It  leaves  the  study  of  mathematics  dry,  unpractical, 
and  (^ften  meaningless,  to  him ;  and.  whether  he  is  to  go  on  in  mathematical 
studies,  pure  or  applied,  or  \yhether  he  is  to  leave  the  subject  permanently, 
it  is  of  etjtial  imiK)rtancc  that  he  should  be  made  to  see  the  bearing  of  the 
subjtct.  and  its  real  significance  in  its  applications.  At  just  this  time  it  is 
worth  the  cfT<»rt  to  try  to  effect  this  change,  the  aclvisability  of  which  is  gen- 
erally admitte<l.  in  a  greater  or  lesser  degree.  For  the  leading  minds  in 
mathematics,  physics,  and  engineering  are  just  now*  giving  their  most 
thoughtful  attention  to  a  similar  necessity  in  advanced  work.  Poincare.  him- 
self a  mining  engineer  by  training,  is  now  the  acknowledged  leader  of  pure 
mathematics  in  France ;  and  his  papers  in  the  journal  "L*»Enseignement*'.  and 
in  the  Transactions  of  the  Paris  Mathematical  Congress.*  demonstrate  con- 
clusively the  practicability  of  this  change,  and  its  advisability  from  the 
stan<ipoint  of  the  future  engineer,  as  well  as  from  that  of  the  future  mathe- 
matician, or.  indeed,  from  that  of  the  student  temporarily  engaged  in 
mathematical  study. 

The  most  extreme  agitation  at  present  is  in  Germany  and  in  England. 
In  Germany,  projjosal  after  proposal  each  meets   its  coiuiter-proposal   in 


•For  precise  references,  here  and  later,  see  Moore,  1.  c.  Bull.,  Vol.  9, 
No.  8,  May,  1903.  pp.  492,  etc.  See  also  Poincare,  La  Science  et  Lliypothese, 
Paris,  Gauthter  Villars,  1903. 


schemes  for  the  revision  of  elementary  and  college  instruction  in  mathe- 
matics— from  engineers  on  one  side,  and  from  mathematicians  on  the  other. 
The  recent  files  of  the  "Bcricht  der  Deutschen  Mathematiker-Vereinigung*', 
and  the  reports  of  the  metings  of  the  German  Association  of  Engineers, 
teem  with  discussions  which,  although  tinged  with  some  local  color,  cannot 
fail  to  he  illuminating  and  helpful. 

What  can  be  done  is  shown  most  plainly  in  the  work  and  in  the  writing 
of  John  Perry,  Professor  of  Mechanics  and  Mathematics  at  the  Royal  Col- 
lege of  Science  in  London,  and  Chairman  of  the  Board  of  Examiners  of 
the  Board  of  Education,  in  mathematical  subjects.  His  work  in  his  official 
capacities,  and  in  connection  with  several  committee  reports  on  the  improve- 
ment of  mathematical  teaching,  as  well  as  his  actual  experience  in  teaching 
mathematics  of  no  mean  order,  to  mechanics  and  apprentices  in  the  London 
night  schools,  and  still  more  his  books  and  papers  resulting  from  these 
experiences,  are  highly  suggestive  and  supremely  original.*  Especially  does 
his  "Calculus  for  Engineers'*  show  possibilities  in  such  a  subject  for  wide 
divergence  from  present  methods  of  presentation,  with  reasonable  hope  for 
great  improvement.  While  we  cannot  unhesitatingly  approve  all  that  Perry 
does  or  says,  and  while  such  changes  as  are  to  be  made,  must  be  carried  out 
slowly  in  order  to  be  permanent,  yet  his  ideas  may  certainly  be  studied  to 
advantage,  and  they  are  fortunately  accessible  in  his  papers,  many  of  which 
are  to  \yc  found  in  the  librarv. 

Mv  Litter  theses  are  so  ablv  maintained  bv  Professor  Mcx)rc  in  his  Presi- 
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dential  Address,  that  I  would  best  repeat  his  very  words,  were  I  to  enter 
uj>on  a  detailed  discussion  of  them.  In  fact,  to  sum  up  the  results  of  his 
reasoning,  we  would  be  led  to  practically  restate  these  propositions,  with 
considerable  amplification  and  appropriate  explanation. 

Let  me  attempt  to  sketch  such  a  resume.  In  the  first  place,  that  elemen- 
tary mathematical  instruction  should  find  its  logical  explanation  in  examples 
drawn  from  practical  physics  and  mechanics.  There  seems  to  be  no  doubt 
that  this  is  actually  feasible  at  present,  if  teachers  and  authors  of  tcxt-l)ooks 
would  unite  to  secure  the  desired  end.     That   Phvsics   and    Mathematics 
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should  eventually  l)e  consolidated,  is  one  of  the  propositions  a<lvance<l  by 
Professor  Mot^re;  and.  while  we  cannot  hope  for  this  result  immediately,  it 
does  seem  possible  and  advisable  that  much  of  the  matter  and  some  i>f  the 
examples  now  included  \n  High-sch(x>l  and  Freshman  college  Physics,  should 
be  incorporated  in  text-l)Ooks  and  in  courses  in  High-school  mathematics. 
At  least  the  student  should  be  relieved  of  the  idea  that  truth  in  one  room, 
under  one  instructor,  is  essentially  different  from  related  truth  taught  across 
the  hall,  bv  another;  such  is.  and  has  l)een,  the  extreme  divorce  of  Mathe- 
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matics  from  Physics  in  our  High-schools,  and  of  Mathematics  from  Physics 
and  Engineering  in  our  colleges  and  universities. 

It  has  been  suggested  that  such  a  reform  would  necessitate  the  omission 
of  some  of  the  material  now  given ;  and  it  is  doubtless  true  that  such  a  pro- 


*Again  I  would  refer  the  reader  to  the  bibliography  given  by  Professor 
Moore,  in  footnotes  to  his  Address. 
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gramme  as  that  proposed  by  Professor  Moore,  if  carried  out  in  full,  would 
cause  some  abridjijements.  It  would  seem,  however,  that  such  sacrifices 
would  l>e  more  than  compensated  for  by  the  improvement  in  the 
students*s  general  grasp  of  the  subject,  and  that  a  net  gain  could  be  realized. 
It  is  ver>'  doubtful  to  my  mind,  for  instance,  whether  the  student  gains  much 
from  the  logical  i)art  of  soltd  geometry.  The  logical  forms  have  all  occurred 
in  the  teachmg  of  plane  geometry,  and  hence  the  processes  used  in  the  logical 
deduction  of  theorems  are  practically,  for  educational  purposes,  a  needless 
rei)elition.  If  plane  geometry  could  Ik?  assigned  more  time,  at  the  expense 
of  solid  geometry,  so  as  to  afford  time  for  the  introduction,  into  plane 
geometry,  of  a  few  physical  problems,  and  of  some  of  the  laboratory  work  of 
which  I  shall  speak.  I  believe  the  student  would  learn  more  geometry  in  the 
end.  Of  course  I  would  not  neglect  that  great  merit  of  solid  geometry — its 
development  of  the  space  intuition,  and  of  the  ability  to  project  a  plane 
diagram  into  a  space  Hgurc.  and  conversely.  But  I  believe  that  the  teaching 
of  solid  geometry  could  l>e  stripped  dozen  to  almost  nothing  else,  by  assuming 
most  of  its  iheorems  by  an  appeal  to  the  intuition,  which  needs  practice  if  not 
development,  and  by  emphasizing  what  is  nezv  in  solid  geometry,  only.  The 
general  notions  of  projection  and  the  general  space  relations,  can  be  taught 
without  the  accoin|>animent  of  the  petty  logical  processes  which  usually 
ortnvd  the  first  |>art  of  a  solid  geometrj-  text.  I  would  propose  even  more 
(liv>rough  <liill  in  these  things,  with  even  additional  matter,  taken  from  the 
elements  of  descriptive  ge«>metry  and  of  the  theor>'  of  perspective,  accom- 
panied by  the  drawing  of  diagrams,  and  the  construction  of  actual  models. 
With  this,  much  attention  should  l)e  pa'ul  to  such  new  and  important  general 
jirincipies  as  that  of  Cavalieri :  which,  as  far  as  I  know,  is  to  be  found  in  only 
<>ne  American  High-Nch<^)l  text — tliat  of  Professors  Beman  and  Smith. 

The  same  gt-ncral  remarks  a|)ply  to  the  teaching  of  Algebra.  Doubtless 
5(»nie  of  the  matter  now  taught  could  be  sacrificed,  if  necessary.  In  i>ar- 
ticular.  the  treatments  uf  series,  (K*rmutations  and  combinations,  simple  and 
comp«>un<l  uuerest.  ami  so  on.  might  l)e  omitted.  If  we  could  introduce,  in 
their  stea<l.  algebraic  problems  drawn  from  actual  problems  of  physics, 
TiRolianics.  and  geonietr},  a  gain  might  l>e  effected  in  the  student's  total 
algebraic  jxjwer.  And  now  that  the  cross-section  [lafx^r  of  analytic  geometry 
is  in  common  use  for  iliagrams  in  nu*chanical  machines  of  all  sorts,  by  rail- 
ioa<l  offices,  !)y  insurance  men.  by  even  the  daily  newsi>aiKT,  it  seems  certain 
that  a  high  scho«>l  student  couM  grasp  the  use  of  this  convenient  mode  of 
expression,  as  applied  to  practical  uses  and  to  practical  problems,  if  not  as 
a  graphical  means  of  siu<Iying  c^iuations  and  their  roots.  Perry's  essay  on 
"S<juare  Pa|>er"  would  Ik:  helpfid.  in  such  a  connection,  in  freeing  analytic 
g»*ometry  ir.»m  its  incubus  (»f  artificial  names,  words,  and  signs. 

Wb.at  I  have  >aid  naturally  lea«ls  to  the  idea  of  a  mathematical  lalx^ra- 
tory.  for  the  suggest i«»ns  already  made  would  l)e  quite  sufficient  for  a  begin- 
ning. What  with  tlie  drawing  of  accurate  figures,  and  diagrams  of  solids, 
stipplenu'iited  by  s*>me  practice  in  practical  draughting;  with  the  construc- 
lior.  of  actual  models  in  f^aper.  wood,  tin.  plaster,  and  other  available  material : 
V.  i;::  the  metrical  experiments  of  weighing  and  otherwise  measuring  solids 
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nnd  planes;  with  the  construction  of  graphical  time-tables,  physical  laws, 
statistical  curves,  and  other  similar  figures,  on  cross-section  paper;  all  the 
lime  and  means  at  present  obtainable  for  the  purix)sc,  could  l)e  profitably 
«ipcnt.  I  l>elieve  that  the  outlook  for  a  mathematical  laboratory  in  the  high 
«chool  is  at  present  actually  brighter  than  was  the  outlook  for  a  high  school 
physical  laboratory,  twenty  years  ago,  not  to  speak  of  chemical,  biological, 
and  other  laboratories,  which  are  in  common,  and  highly  successful,  operation 
in  our  High-schools  today.  What  the  development  of  the  High-school 
mathematical  laboratory  might  be,  and  how  beneficial  in  its  eflFect  on  the 
student's  grasp  of  the  subject,  may  be  guessed  from  the  known  results  in 
other  subjects,  if  it  is  not  inherently  apparent. 

The  same  general  ideas  apply,  with  added  force,  in  fact,  to  instruction  in 
colleges.  Illustrations  and  applications  drawn  from  other  sciences  are, 
indeed,  not  wholly  lacking,  but  they  might  l>e  made  vastly  more  effective 
and  helpful,  by  increasing  their  numlwr  and  their  practicalness.  Especially 
is  this  true  of  the  Calculus,  which  so  sadlv  often  leaves  the  student  with  the 
notion  that  mathematics  is  a  dreamer's  raving.  Might  not  more  time  be 
given  to  the  applications  of  the  Calculus  to  Mechanics,  and  less  to  the  tradi- 
tional ''applications*'  to  the  theory  of  curves  and  surfaces?  Is  not  the  idea 
of  a  derivative  more  clearlv  illustrated  bv  a  7'clocit\  than  bv  the  slope  of  a 
cur\'e? — ^at  least  it  was  in  this  wav  that  Newton  conceived  of  it.  when  he 
invented  the  Calculus.  And  can  there  be  any  comparison  iKtween  accclcra- 
Hon  and  cun'aturc  as  a  simple  illustration  of  a  second  derivative? 

But  it  was  not  my  purpose  to  touch  upon  the  instruction  of  mathematics 
in  colleges,  so  much  as  to  urge  reform  in  our  secondary  institutions.  .-Vs 
for  the  laboratorv  idea,  I  will  merelv  mention  that  modest  lalx>ratories  have 
already  been  started  at  Vale  and  at  Chicago,  at  least.  Let  us  hope  for  their 
success  and  development,  and  for  the  gradual  intro<luction  of  lal)oratories  in 
all  large  colleges. 

Finally,  it  is  apparent  that  such  changes  cannot  be  made  by  teachers  in 
secondary  schools  without  the  co-operation  and  assistance  of  the  University. 
Texts  must  l)e  written,  the  use  of  which  is  at  least  not  fatal  to  such  a  course ; 
but  these  will  come  in  time ;  our  recent  text-books  show  enormous  improve- 
ments in  precisely  these  directions.  Teachers  must  be  trained  to  understand 
the  meaning  and  the  pur|x:»se  of  the  proposed  refonn  ;  but  our  present  univer- 
sity instruction  is  .<jufficiently  literal  to  give  h(^jK  that  a  Iwginning  might  be 
ma<le  at  once.  The  onlv  serious  difficultv  in  the  wav  of  an  immediate  begin- 
ning  is  the  obvious  necessity  of  a  change  in  collefic  entrance  rec|uirements.* 
It  is  clear  that  an  alternate  system  of  examinations  would  Inr  neede<l.  which 
would  admit  of  either  metho(l  of  instruction.  lUit  this  change  must  be  made 
ai  once,  if  any  considerable  alteration  in  our  High-schcH.l  Curriculum  i-i  to 
be  fostered.     That  such  a  change  would  Ixr  advisable  is  not  the  isolated 


*In  this  connection  mention  should  be  made  of  the  recent  IVovisional 
Report  of  the  Committee  of  the  American  Mathematical  5%ociety  on  Defini- 
tions of  College  Entrance  Requirements  in  Mathematics,  which  has  been  sent 
to  the  meml)ers  of  the  Socictv. 
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opinion  of  the  writer,  but  is  maintained  by  all  those  who  look  for  improvement 
in  secondary  instruction  along  the  lines  which  I  have  suggested ;  and  I  trust 
that  those  in  authority  in  all  of  our  larger  colleges,  will  see  their  way  to  a 
gradual  change  in  this  direction.  It  is  particularly  desirable  in  the  State 
of  Michigan,  that  the  stimulus  for  improvement  should  come  from  the 
University,  on  account  of  the  ascendancy  of  the  University  over  the  secondary 
schools  of  the  state,  and  on  account  of  the  intimate  relations  existing  between 
the  University  and  the  Schoolmasters'  Oub.  Should  the  members  of  the 
Gub  cooperate  with  the  University  authorities  to  promote  and  encourage 
such  reforms  as  those  which  I  have  indicated,  I  believe  that  a  marked 
improvement  would  be  felt  immediately  in  the  instruction  in  mathematics, 
throughout  the  secondary  schools  and  the  colleges  of  Michigan. 

I  would  reiterate,  however,  that  my  statements  are  not  intended  to  be 
a  final  dictum  on  the  subject.  But  that  some  such  reforms  are  inevitable,  and 
that  we  must  either  bend  or  break,  under  the  pressure  of  their  necessity, 
seems  certain.  I  shall  feel  highly  gratified  if  my  tentative  remarks  only 
lead  to  serious  discussion,  and  to  awakened  interest  on  the  part  of  the  mem- 
hcTs  of  the  Club. 


MATHEM.\TICS  IX  THE  SECONDARY  SCHOOLS  OF  NEW  YORK 

CITY. 


CLIFFX)RD  B.  UPTON,  HORACE  MANN  HIGH  SCHOOL,  NEW  YORK  CITY. 


A  visitor  to  the  bqsy  metropolis  who  expects  to  find  a  thoroughness  and 
enthusiasm  in  the  teaching  in  the  secondary  schools  which  corresponds  to 
tliat  in  the  commercial  life  of  the  city  will  not  be  disappointed.  He  will 
discover  school  work  here  which  is  in  all  respects  equal  if  not  superior  to  that 
of  any  other  city  in  the  Union,  and  will  leave  with  the  feeling  that  much  of 
value  has  l)een  gained  from  his  observations. 

(Ireater  New  York,  which  is  a  single  municipality  formed  by  the  con- 
solidation of  New  Yt>rk,  Brooklyn.  Long  Island  City,  and  several  adjoining 
towii'i.  has  in  all  twenty  public  high  schools  which  have  a  combined  attend- 
ance Mt  eighteen  thousand  students,  about  two-thirds  of  the  total  number 
attending  all  the  high  schools  in  Michigan;  five  thousand  more  students  are 
foun«l  in  the  private  secondary  schools,  all  of  which  do  excellent  work  and 
which  also  must  l)e  visiteti  if  one  would  become  thoroughly  familiar  with 
the  teaching  in  the  city.  It  is  readily  seen  that  it  requires  no  small  amount 
of  time  to  visit  but  a  single  department  of  so  large  a  number  of  schools,  yet 
an  examination  of  the  typical  schools  will  give  one  a  just  estimate  of  the 
entire  system.  Having  spent  one  week  visiting  the  mathematical  depart- 
ments of  the  most  prominent  public  and  private  high  schools  in  New  York 
and  Hrix)klyn  the  writer  will  attempt  to  give  some  idea  of  what  is  being  done 
in  them  in  the  teaching  of  sccondaiy  mathematics. 
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The  numbers  after  each  subject  indicate  the  number  of  recitation 
periods  a  week. 

The  length  of  the  recitation  period  in  each  of  the  above  New  York 
courses  is  40  minutes. 

The  numbers  under  each  course  indicate  the  number  of  recitation 
periods  per  week  for  one  semester  which  would  be  equivalent  to  the  total 
time  spent  reciting  mathematics  during  the  four  years. 

Subjects  in  italic  are  elective. 

The  course  of  the  Chicago  High  Schools  is  added  for  comparison. 

The  course  of  study  in  mathematics  first  attracts  our  attention.  It  is 
the  same  for  all  the  twenty  public  high  schools  of  greater  New  York,  except 
the  manual-training  and  commercial  high  schools,  and  even  in  these  the 
variation  from  the  regular  course  is  very  slight.  Furthermore,  equal  amounts 
of  algebra  and  geometry  are  covered  in  the  various  schools  during  each 
semester,  the  exact  requirements  being  given  in  a  syllabus  recently  pre- 
pared by  the  superintendents,  after  consultation  with  the  heads  of  the  mathe- 
matical departments.  Referring  to  the  tabulated  course  of  study  it  will  be 
noticed  that  plane  geometry  occupies  all  of  the  second  year  and  the  first 
semester  of  the  third,  while  solid  geometry-  is  given  the  first  semester  of  the 
fourth.  The  syllabus  just  mentioned  requires  in  the  second  year  the  first 
four  iKjoks  of  plane  geometry  plus  a  minimum  of  three  hundre<l  exercises, 
and  in  the  first  half  of  the  third  year  the  completion  of  the  subject  plus  a 
minimum  of  seventy-five  exercises.  In  algebra  simultaneous  quadratics  must 
be  finished  in  the  first  vear.  while  in  the  third  vcar  the  first  vear's  work  is 
reviewed,  and  ratio,  proportion,  series,  and  the  binomial  theorem  are  added. 
In  the  mathematics  of  the  fourth  year  the  student  is  prepared  for  his  college 
entrance  examinations  and  is  given  practically  what  he  needs  for  the  par- 
ticular college  he  wishes  to  enter;  he  may  have  solid  geometr>'  and  plane 
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trigonometry  or  even  advanced  algebra,  if  he  happens  to  be  preparing  for 
some  technical  school.  The  public  high  schools  can  easily  satisfy  the  various 
demands  in  the  senior  year,  as  each  large  high  school  has  from  ten  to  fifteen 
teachers  of  mathematics,  with  each  course  divided  into  several  sections. 

The  course  of  the  Horace  Mann  School  is  a  tv'pical  private  school  course. 
Plane  geometry  is  finished  in  the  second  year,  and  is  reviewed  one  hour  a 
week  during  the  third  year,  in  connection  with  a  two-hour  course  in  algebra ; 
the  fourth  year  is  similar  to  that  of  the  public  high  schools.  The  other 
courses  explain  themselves.  Dr.  Sach's  school  is  especially  strong  in  mathe- 
matics, anci  the  course  is  of  interest  in  showing  what  division  is  made  to  carry 
algebra  and  geometry  side  by  side  during  the  last  three  years.  A  general 
examination  of  all  the  New  York  courses  will  now  show  the  following 
important  facts: 

( 1 )  There  is  an  almost  absolute  uniformity  in  all  the  course^  of  both 
public  and  private  schools. 

( 2 )  The  work  is  extended  over  the  entire  four  years,  so  that  no  semester 
is  without  its  mathematics.  The  work  is  thus  constantly  kept  fresh  in  the 
student's  mind,  and  this  without  any  disturbance  in  the  sequence  of  the 
course. 

(3)  A  requirement  of  three  years  work  in  mathematics  from  all  students 
in  the  public  high  schools. 
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*Kas;  Sai^matr  has  required  work  in  algebra  in  the  seventh  and  eighth 

gradet. 

Subject*  in  italic  are  elective. 


For  the  sake  of  comparison  several  of  the  typical  Michigan  courses  have 
l>et>n  adde<l.  No  longer  can  it  be  said  that  the  chief  difference  between  the 
jtur.^es  of  study  in  the  East  and  the  West  is  tliat  the  East  devotes  one  vear 
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to  plane  geometry  while  the  West  devotes  one  year  to  both  plane  and  solid ; 
the  East  has  added  solid  geometry,  although  as  an  elective,  and  the  West 
is  giving  more  time  to  plane.  Detroit,  Jackson,  and  West  Saginaw  each 
devote  the  entire  third  year  to  plane  geometry,  putting  solid  geometry  in 
the  fourth,  while  Kalamazoo  and  Ann  Arbor  still  cover  both  plane  and  solid 
geometry  in  a  single  year.  This  leads  us  to  make  a  general  examination  of 
the  Michigan  courses  with  these  results : 

( 1 )  There  is  no  general  uniformity  in  the  courses,  although  Detroit, 
Jackson,  and  West  Saginaw  are  quite  alike. 

(2)  There  is  no  school  which  spreads  the  work  over  the  entire  four 
years,  except  East  Saginaw.  In  that  city  this  result  is  attained  by  dividing 
the  subjects  to  such  an  extent  that  a  student  changing  from  one  school  to 
another  before  graduation  would  be  placed  at  a  considerable  disadvantage. 

The  numbers  under  each  course  of  study  indicate  the  number  of  rccita- 
tion  perio<ls  per  week  for  one  semester,  which  would  be  equivalent  to  the 
total  amount  of  time  spent  reciting  mathematics  during  the  four  years.  It 
is  thus  seen  that  some  of  the  Michigan  schools  spend  more  time  upon  mathe- 
matics than  either  the  New  York  public  schools  or  the  Horace  Mann  School, 
and  still  do  not  secure  the  New  York  advantages  of  continued  sequence  and 
uniformity.  The  course  of  the  Commercial  High  School  of  New  York  is 
an  excellent  example  of  what  may  be  done  in  the  distribution  of  the  work 
over  the  course,  using  no  more  time  than  the  minimum  of  any  Michigan 
school. 

The  extension  of  the  work  through  each  semester  of  the  course  is  secured 
by  placing  plane  geometry  in  the  second  year.  This  plan  is  so  simple  as  to 
raise  the  question  as  to  whether  there  is  any  reason  for  not  placing  it  there. 
By  starting  slowly,  and  devoting  a  year  or  even  more  to  plane  geometry,  a 
student  can  take  it  up  in  the  second  year  with  an  interest  very  much  greater 
than  that  with  which  he  would  study  algebra  in  that  year,  and  in  addition 
the  plan  gives  him  a  good  general  mathematical  training  before  commencing 
the  studv  of  phvsics.  This  would  leave  the  third  and  fourth  vears  for  an 
arrangement  similar  to  that  in  the  New  York  courses. 

With  much  interest  the  writer  has  watched  the  courses  in  Michigan  for 
se\'eral  vears  and  it  certainly  seems  that  they  are  in  a  stage  of  transition. 
From  a  single  year's  work  in  plane  and  solid  geometry  in  the  fourth  year 
they  are  changing  to  a  whole  year  of  plane  gonietr>'  in  the  third  year  and  a 
semester  of  solid  geometry  in  the  fourth,  with  a  general  tendency  to  extend 
the  work  over  each  semester  of  the  entire  four  years.  Uniformity  and 
division  seem  to  be  the  goal,  and  the  writer  firmly  believes  that  a  few  more 
years  will  find  all  of  the  Michigan  courses  uniform  with  those  of  New 
York  and  Chicago. 

Tlie  teachers  of  the  secondary  schools  in  New  York  are  an  interesting 
body;  their  scholarship  is  high,  their  experience  large,  and  their  person- 
alities are  especially  attractive.  There  arc  three  grades  of  teachers  in  the 
public  high  schools,  and  before  election  a  teacher  must  possess  the  qualifi- 
cations of  the  grade  for  which  he  applies  in  addition  to  passing  a  ver\'  rigid 


—  84  — 

examination  in  mathematics,  the  methods  of  teaching  it,  and  the  science  of 
education.    The  requirements  of  the  different  grades  are  as  follows : 

The  head  of  the  department,  called  first  asistant,  must  be  a  graduate 
of  a  recognized  college  or  university,  and  must  have  had  at  least  one  year's 
satisfactory  post-graduate  work,  besides  five  to  seven  years  of  successful 
experience  in  teaching  in  secondary  schools  or  colleges.  His  salary  for  the 
first  year  is  $2,500  with  an  annual  increase  of  $100  until  a  maximum  of 
$3,000  is  received. 

The  second  assistant  must  be  a  college  graduate  and  have  had  at  least 
two  years  of  successful  experience  in  teaching  in  secondary  schools  or  col- 
leges. The  first  years  salary  is  $1,300  with  an  annual  increase  of  $110  until 
a  maximum  of  $2400  is  received. 

A  teacher  of  the  junior  grade  must  have  a  college  degree  and  have 
completed  a  satisfactor>'  pedagogical  course  of  at  least  a  year,  all  in  addition, 
of  course,  to  the  above  mentioned  examinations.  The  salary  starts  at  $900 
with  an  annual  increase  of  $50  until  a  maximum  of  $1,200  is  reached.  All 
the  salaries  quoted  are  those  of  men,  the  women  receiving  salaries  corre- 
spondingly high,  though  a  little  less  in  amount. 

What  is  the  result  of  these  requirements  and  these  salaries?  There  can 
be  but  one  result  and  we  find  that  here.  The  teachers  are  thoroughly  pre- 
pared for  their  work,  and,  in  addition,  are  broad-minded,  liberally  cultivated 
men  and  women.  Thev  are  teachers  in  everv  sense  of  the  word.  In  the 
private  schools  the  faculties  are  equally  competent,  and  men  with  master's 
and  doctor's  degrees  are  found  in  almost  every  such  institution. 

It  is  of  interest  to  note  in  this  connection  that  New  York  Citv  now  has 
the  best  facilities  of  any  city  in  the  country  for  the  thorough  preparation 
of  teachers  of  mathematics ;  more  extensive  courses  in  the  pedagog)-  and 
history  of  mathematics  are  offered  than  in  anv  other  citv,  while  certain  col- 
lections  of  original  sources  here,  which  bear  directly  upon  the  teaching  and 
history  of  mathematics,  are  now  the  largest  and  most  complete  in  the  world. 

.•\s  to  the  s{)irit  of  the  work  and  methods  of  teaching  much  can  be  said. 
It  is  just  the  spirit  tliat  one  would  expect  from  teachers  with  the  education, 
training,  and  personality  required  by  the  New  York  Board  of  Education. 

First  of  all,  thorough,  rigid  mathematics  is  taught.  Ever>'  detail  is 
thoroughly  emphasized  and  the  student  is  expected  to  master  it.  There  is 
an  excellent  appreciation  of  a  student's  needs,  while  mistakes  and  difficulties 
are  skillfully  cleared  away.  There  is  a  constant  requirement  of  clear  think- 
ing, with  exact  and  concise  statement,  while  carelessness  is  not  tolerated  for 
an  instant.  Rut  this  emphasis  of  the  long  recognized  disciplinary  features 
of  mathematics  is  not  all  that  is  found;  the  distinctively  newer  life  and 
scientific  spirit  which  have  now  come  into  the  teaching  of  secondar>'  mathe- 
matics are  discovered  to  quite  an  extent,  and  give  evidence  of  spreading  very 
widely  throughout  the  city  within  a  short  time. 

In  algebra  the  syllabus  in  mathematics  just  prepared  for  the  public 
high  schools,  advises  the  teaching  of  detached  coefficients,  the  remainder 
theorem,  the  treatment  of  quadratic  equations  immediately  after  factoring, 
and  the  checking  by  short  methods  of  not  only  all  the  fundamental  opera- 
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tions  and  factoring,  but  also  of  the  roots  of  all  equations.  Many  of  the 
teachers  have  been  doing  these  things  for  some  time  and  have  also  used 
graphs  very  freely  in  the  study  of  equations. 

In  geometry  it  is  gratifying  to  see  the  interest  taken  in  exercises,  the 
syllabus  requiring  that  at  least  75  be  taken  up  with  each  book  of  geometry, 
and  some  of  the  contributors  to  the  syllabus  even  favored  requirements  and 
suggestions  as  to  methods  of  attack  for  these  exercises,  although  this  feature 
has  not  as  yet  been  inserted.  However,  the  fact  exists  that  many  of  the 
teachers  have  already  made  a  good  beginning  in  presenting  general  methods 
of  attav.k,  and  an  extension  and  requirement  of  this  practice  is  soon  looked 
for. 

The  writer  found  several  teachers  who  also  introduced  choice  bits  of 
the  history  of  mathematics  to  make  the  work  more  real  and  interesting. 

So  anxious  are  a  few  of  the  teachers  to  improve  their  work,  that  they  arc 
trying  the  no-text  plan  in  geometr>'  and  the  individual  or  laboratory  method 
for  algebra,  and,  it  is  claimed,  with  excellent  results.  The  great  majority, 
however,  are  following  the  plan  which  long  experience  has  proved  the  best, 
1.  e.,  of  following  a  good  text  and  carrying  on  a  live  recitation. 

Another  commendable  thing  is  that  there  is  no  uniform  text  which  every 
school  must  use ;  the  Board  of  Education  furnishes  a  list  of  42  of  the  best 
American  algebras  and  40  geometries,  from  which  each  high  school  may 
select  the  texts  it  wishes.  It  is  also  of  interest  to  add  that  several  of  the  most 
prominent  private  schools  have  lately  discarded  the  older  texts  for  the  more 
rigid  and  modem  books. 

The  above  are  not  theoretical  statements  but  are  the  results  of  the 
writer's  personal  investigations  in  the  schools  themselves. 

So  far  the  general  spirit  of  the  work  in  the  public  high  schools  has  been 
discussed.  A  few  words  may  now  be  in  place  concerning  the  work  in  the 
largest  and  most  prominent  private  school  in  the  city,  the  Horace  Mann 
School.  This  is  the  school  of  observation  of  Teachers  College  of  Columbia 
University:  it  is  supported  and  controlled  by  Teachers  College  and  is  a 
part  of  the  Columbia  University  system.  It  has  an  attendance  of  a  thousand 
students,  about  one-half  of  whom  are  in  the  Higli  School.  It  is  a  private 
day-school,  and  a  high  tuition  is  charged,  but  it  is  not  a  school  for  general 
practice  teaching.  Teachers  College  maintaining  a  free  school  in  another  part 
of  the  city  for  that  purpose. 

The  mathematical  department  of  the  high  school  is  supervised  by  Dr. 
David  Eugene  Smith,  professor  of  mathematics  in  Teachers  College,  and  it 
is  in  this  high  school  department  that  the  spirit  and  methods  of  the  peda- 
gogical courses  given  by  him  in  Teachers  College  are  carried  out.  The 
spirit  of  the  teaching  is  entirely  modern,  and  all  of  the  real  improvements 
in  the  teaching  of  mathematics  are  here  put  into  practice.  It  is  not  a  depart- 
ment of  fads  but  a  place  where  methods  of  teaching  are  used  which  the  his- 
tory and  pedagogy  of  mathematics  have  proved  to  be  thoroughly  sound. 

All  of  the  rigorous  teaching  noted  in  the  public  high  schools  is  here 
found,  and  in  addition  all  of  the  usable  modem  notions  are  taught  with 
great  success. 
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In  algebra  the  students  are  given  almost  their  first  ideas  of  formal 
mathematical  reasoning,  and  find  that  the  subject  is  made  up  of  definite  prin- 
ciples. They  better  appreciate  the  meaning  of  the  new  kinds  of  number 
in  algebra  because  they  have  been  given  parts  of  the  history  of  our  interesting 
number  system.  When  an  expression  to  be  factored  does  not  fall  under  one 
of  the  ordinar>'  types,  they  quickly  and  intelligently  apply  the  remainder 
theorem  and  thev  know  their  results  are  correct  because  their  work  checks, 
an  answer  book  being  an  unheard  of  thing;  while  the  usual  maze  of  quadratic 
equations  is  clearly  seen  to  be  nothing  but  factoring.  It  does  not  require 
an  extra  amount  of  time  for  this  modem  work,  but  on  the  other  hand,  it  is 
found  that  the  interest  in  it  rather  facilitates  than  retards  the  speed  over  the 
required  ground.  This  work  is  all  done  in  a  thirty-three  weeks'  school  year 
by  students  of  only  average  ability  who  all  carry  heavier  programs  than  the 
average  public  high  school  student. 

In  geometry  a  like  interest  is  found,  and  this  too  in  the  second  year  of 
the  high  school  course  where  experience  has  shown  that  geometry  can  readily 
be  taken  up.  Principles  of  wide  application  are  readily  grasped,  such  as 
those  of  continuity  and  the  law  of  converse,  and  the  students  delight  in  gen- 
eralizing a  figure  or  in  proving  a  converse  theorem  by  means  of  the  law. 
General  methods  of  attack  arc  early  given  to  the  student,  and  the  exercise 
work  is  full  of  enthusiasm  as  a  result.  The  history  of  geometry  is  frequently 
found  to  be  a  means  of  adding  intense  interest  to  the  work,  the  boy  knows 
why  in  elementar>'  geometry  he  uses  only  the  straight  edge  and  compasses, 
and  why  it  is  useless  for  him  to  attempt  to  trisect  an  angle.  Here,  too,  it 
is  found  that  the  work  is  made  lighter  rather  than  heavier  by  an  appeal  to 
the  modem  methods. 

Another  source  of  inspiration  to  the  students  is  the  high  school  mathe- 
matical library.  Here  are  foimd  lxx)ks  on  mathematical  recreations,  the  best 
histories  of  mathematics  in  English,  the  classic  texts  in  algebra  and  geom- 
etr>'.  besides  many  little  l)ooks.  like  "Flatland,"  which  make  one  feel  that 
mathematics  is  not  only  a  very  interesting  but  a  really  fascinating  subject. 

The  dei)artnient  of  mathematics  also  possesses  a  complete  set  of  the  latest 
German  models  for  illustrating  the  theorems  in  solid  geometry.  These  are. 
however,  use<l  with  considerable  discretion,  and  are  not  allowed  to  rob  the 
subject  of  its  value  as  an  exercise  for  the  imagination. 

The  teachers  are  enthusiastic  and  get  their  enthusiasm  from  the  head  of 
the  department  and  from  their  acquaintance  with  the  very  best  literature 
upon  the  subject.  .Ml  the  leading  foreign  and  American  texts  are  available 
and  are  consulte<l.  The  work  is  thoroughly  systematized  and  there  is  a  gen- 
eral uniformity  in  method  and  spirit  throughout  the  department. 

In  conclusion  it  can  be  said  that  the  teaching  of  secondary  mathematics 
is  exceptionally  goo<l  in  New  York  City  and  this  excellence  is  not  accidental, 
but  the  result  of  natural  causes.  A  good  course  of  study,  and  !«ilaries 
sufficiently  high  to  obtam  thoroughly  prepared  teachers  must  produce  good 
results.  .\nd  further,  with  the  awakenmg  to  the  fact  that  not  only  a  thorough 
academic  training,  but  also  a  strong  course  in  the  pedagog>'  of  mathematics 
is  the  necessar>'  training  for  a  teacher  of  high  school  mathematics  we  shall 
find  our  teachmg  taking  on  a  new  life. 
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TO  WHAT  EXTENT  SHOULD  ARITHMETIC,  ALGEBRA,  AND 

GEOMETRY  BE  TAUGHT  TOGETHER? 


ARTHUR   G.    HALL,    PH.  O.,    UNIVERSITY   OF    MICHIGAN. 


A  text  for  this  paper  may  be  found  in  one  of  the  recommendations  of 
the  mathematical  conference  of  the  Committee  of  Ten,  viz.,  *'The  course 
in  arithmetic  should  be  at  the  same  time  abridged  and  enriched."  Deferring 
the  question  of  abridgement,  the  more  immediate  topic  will  be  the  enrich- 
ment of  the  course  in  accordance  with  the  demands  of  the  subject-matter 
of  the  g^eat  science  of  mathematics  and  of  the  nature  and  development  of 
the  child. 

It  would  be  interesting  to  trace  the  origin  of  the  present  arrangement 
of  the  mathematical  studies  of  our  primary  and  secondary  schools, — first 
for  eight  years  repulsively  and  fatally  large  portions  of  arithmetic  in  the 
American  acceptation  of  the  word,  then  for  a  certain  period  algebra  as  a 
study  entirely  distinct  from  the  preceding,  then  demonstrational  geometry 
quite  as  distinct,  each  isolated  from  and  neither  helping  nor  helped  by  the 
others.  Was  it  due  to  the  limited  attainments  of  the  instructors  in  those 
branches?  Or  was  it  in  obedience  to  the  commercial  spirit  of  the  com- 
munities that  the  mathematical  portion  of  the  course  pursued  by  the  majority 
of  children  should  be  devoted  to  those  topics  popularly  supposed  to  be  help- 
ful in  business  transactions,  but  now  admitted  to  be  of  very  slight  value 
cither  commercially  or  mathematically?  They  not  only  fail  to  bring  about 
that  quickness  and  accuracy  in  computation  essential  to  success  in  either 
business  or  student  life,  but  effectually  kill  off  any  fondness  for  mathematical 
study  or  powers  of  clear  and  exact  reasoning. 

It  is  obvious  that  the  foregoing  classification  is  highly  artificial.  The 
algebra  of  our  secondary  schools  is  esentially  the  same  as  the  arithmetic 
which  goes  before,  differing  only  in  the  generality  due  to  the  emplojment  of 
the  literal  notation  and  the  introduction  early  in  the  process  of  solution  a 
symlx)l  representing  the  unknown  desired  number.  A  more  scientific  classi- 
fication would  seem  to  be  the  following:  Arithmetic,  Geometry,  and  beyond 
these  Analysis.  Arithmetic  is  the  science — and,  like  all  the  others,  the  art 
as  well— of  CDUStant  numbers,  discrete  at  first,  later  also  continuous  number. 
It  includes  the  elementary  arithmetic  of  the  first  four  fundamental  opera- 
tions, the  literal  or  general  arithmetic  commonly  called  elementar\'  algebra, 
and  higher  than  these  the  theor>'  of  numbers  and  the  theor>'  of  number 
systems.  Geometr>'  concerns  itself  with  form  and  space  relations  and 
includes  obser\'ationaI,  constructive,  demonstrational  Euclidean  and  non- 
Euclidean,  projective,  vector,  and  analytic  or  coordinate  geometry.  The 
term  Analysis  is  used  to  include  all  that  nongeometric  mathematics  which 
results  from  the  introduction  of  continuous  variable  number,  beginning  with 
the  calculus,  the  threshold  to  all  higher  mathematics. 
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In  no  branch  of  higher  mathematics  do  we  find  ourselves  concerned 
exclusively  with  one  of  the  two  latter  classes,  but  continually  use  processes 
and  illustrations  taken  from  both  with  the  utmost  freedom.  The  form  side 
and  the  number  side  are  but  the  two  aspects  of  the  one  science  of  mathe- 
matics. This  mutual  dependence  and  helpfulness  are  equally  characteristic 
of  the  elementar>'  branches.  Arithmetic  in  its  beginnings  has  to  do  not  with 
abstract  but  with  concrete  numbers.  It  grows  by  means  of  and  concerns 
itself  ver>'  naturally  with  geometric  relations  and  measurements.  On  the 
other  hand  geometr>'  at  once  depends  on  and  enriches  the  arithmetical  and 
algebraical  processes  and  results,  while  elementary  algebra  is,  as  I  have  said, 
a  generalization  of  the  other  two  and  affords  an  invaluable  mechanism  to 
aid  in  their  investigation. 

Not  only  is  all  this  true  from  the  standpoint  of  the  nature  of  the  sub- 
jects themselves.  It  accords  equally  with  the  needs  of  the  developing  mind. 
If  we  assign  to  either  arithmetic  or  geometr>'  the  earlier  place  in  the  grow- 
ing child's  mind,  it  must  be  to  the  latter.  Forms  of  objects  constitute  one 
of  the  first  and  most  fruitful  and  abiding  concerns  of  the  child's  mental 
activities.  He  loams  to  count  as  he  learns  to  distinguish  between  different 
objects,  and  the  relations  between  the  parts  of  objects  afford  an  easier  and 
more  interesting  occupation  than  the  relations  and  combinations  of  abstract 
numbers.  Even  when  the  child  has  advanced  from  the  observational  to 
the  reasoning  stage,  how  many  high  school  seniors  can  either  comprehend 
or  give  the  demonstration  of  a  theorem  in  algebra  as  understand ingly  and 
successfully  as  that  of  one  in  geometry  ? 

In  view  of  this  intimate  interrelation  between  arithmetic  and  geometr>\ 
an<l  l)ecause  they  form  but  two  aspects  of  the  science  and  art  of  mathe- 
matics, it  follows  that  they  should  be  develope<l  side  by  side  in  a  course  of 
instruction  pretending  to  educate  the  whole  child.  This  should,  of  course,  be 
<lone  with  due  regard  to  the  peculiar  rights  and  values  of  each.  For  example, 
danger  lurks  in  the  too  complete  substitution  of  the  numerical  method  of 
demonstration  for  that  which  is  purely  geometric:  The  P\thogjorean  propo- 
sition, for  instance,  may  be  demonstrated  by  a  purely  geometric  method 
or  by  a  substitution  of  the  s\*mbols  representing  the  number  of  units  of  length 
in  the  si<les  and  the  emplo\-ment  of  the  algebraic  theorem  of  the  square  of 
a  binominal.  In  the  report  of  the  Committee  of  Fifteen,  in  an  argument 
against  the  early  study  of  geometr>-,  the  one  method  is  mistaken  for  the 
other. 

Concrete  or  obscr\'ational  geometry  ought  then  to  be  given  a  place  early 
in  the  curriculum  and  throughout.  The  chief  ends  to  l)e  secured  by  early 
geometrical  teaching  are  accuracy  of  obser\ation  and  definiieness  of  imagina- 
tion. These  uses  of  geometr>'  have  been  strangely  neglected  by  both  friends 
and  foes  of  this  intellectual  training,  who  have  considere<l  only  the  con- 
tinuity of  thought  and  the  consecutive  dependent  argument.  But  the  powers 
of  percq>tif)n  and  of  imagination,  or  conception,  are  of  quite  as  great  impor- 
tance as  those  of  reasoning.  Tbey  give  us  the  basis  of  facts  without  which 
reasoning  is  vague  and  worthless.    The  early  study  of  the  child,  therefore. 


—  89  — 

while  seeking  to  develop  his  ideas  of  space  and  time,  must  do  so  by  training 
him  to  rapid  and  exact  observation,  clear  and  definite  conception. 

This  observational  or  inductive  side  of  mathematics  may  well  be  empha- 
sized. It  is  common  for  non-mathematical  writers  to  consider  all  mathe- 
matics as  of  the  same  nature  as  Euclid's  Elements,  starting  from  certain 
assumed  definitions  and  axioms  and  proceeding  by  connected  deductive 
reasoning  to  a  final  conclusion.  Says  Professor  Huxley:  ** Mathematical 
training  is  almost  purely  deductive.  The  mathematician  starts  with  a  few 
simple  propositions,  the  proof  of  which  is  so  obvious  that  they  are  called 
self-evident,  (sic!)  and  the  rest  of  his  work  consists  of  subtle  deductions 
from  them."  And  again :  ** Mathematics  is  that  study  which  knows  nothing 
of  observation,  nothing  of  experiment,  nothing  of  induction,  nothing  of 
causation.*' 

Lagrange,  than  whom  no  higher  authority  could  be  quoted,  has  ex- 
pressed emphatically  his  belief  in  the  importance  to  the  mathematician  of 
the  facultv  of  observation.    Gauss  has  called  mathematics  a  science  of  the 
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eye.  Riemann  has  written  a  thesis  to  show  that  the  basis  of  our  conception 
of  space  is  purely  empirical  and  our  knowledge  of  its  laws  the  result  of 
observation.  Sylvester,  in  an  address  before  the  British  Association,  cites 
many  notable  examples  of  analysis  discovered  by  observation  and  estab- 
lished by  induction  and  verification,  the  deductive  proof  following  long  years 
afterwards. 

From  this  argument  we  must  not  conclude  that  the  mathematical  laws 
should  be  allowed  to  remain  standing  on  an  empirical  basis,  nor  infer  that 
mathematics  afFords  the  best  training  in  observation  and  experiment.  The 
biological  and  physical  sciences  are  undoubtedly  much  better  adapted  to  the 
latter  purpose,  while  the  inductive  stage  of  mathematical  study  must  gradh- 
ally  pass  over  into  a  demonstrational  one,  increasing  in  rigor  as  the  mind 
gains  in  power  of  connected,  exact  reasoning.  The  present  contention  is 
that  this  gradual  development  should  continually  extend  over  both  the 
arithmetical  and  geometrical  sides  of  the  science,  so  that  both  may  keep  pace 
with  the  other  mental  activities  of  the  child  to  afford  an  even  well  rounded 
development.  Such  a  course  does  not  consist  in  an  attempt  to  memorize  or 
discover  independently  demonstrations  for  the  theorems  of  Euclidean  geom- 
etry, nor  is  it  satisfied  by  including  in  our  arithmetics  numerical  exercises 
in  mensuration.  The  first  would  be  time  and  endeavor  worse  than  wasted  in 
the  lower  grades.  The  latter  affords  a  valuable  enrichment  of  arithmetic, 
but  little  more.  The  study  of  the  properties  and  relations  of  geometric  forms 
by  means  of  close  obscr\-ation,  oral  and  written  descriptions,  and  con- 
structions will  afford  abundant  material  for  the  pursuit  of  geometry  for  itself. 
Time  for  it  can  well  be  spared  from  that  now  devoted  to  arithmetic,  without 
sacrificing  the  true  interests  of  that  subject. 

As  to  clementar>'  algebra,  i.  e.,  literal  arithmetic  and  the  use  of  the 
equation  and  the  symbol  for  the  unknown  quantit>',  abundant  appropriate  and 
valuable  opportunity  is  afforded  for  its  introduction  whenever  the  pupil 
evinces  sufficient  ability  to  generalize.  Thus  the  laws  of  addition,  subtrac- 
tion, multiplication  and  division  and  the  exceedingly  simple  relations  of 
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percentage  all  find  convenient  expression  as  formulas  or  equations.  Here 
great  care  must  be  exercised  that  not  the  empty  symbol  but  the  content  should 
ever  be  present  in  the  pupil's  mind.  Frequent  exercises  in  interpreting  the 
formulas  and  giving  complete  verbal  statements  for  them  will  tend  to  coun- 
teract this.  Again  the  pupil  must  always  realize  that  an  equation  is  merely 
the  sx-mbolic  writing  of  a  sentence,  a  proposition  in  the  logical  syllogism  of 
the  argument. 

The  two  likely  errors  in  the  introduction  of  geometry  and  algebra  into 
the  grades  are,  of  course,  on  the  one  hand,  a  namby-pamby  wasting  of  time, 
and  on  the  other  hand,  an  attempt  to  force  the  too  immature  minds  to  mental 
processes  that  are  beyond  them.  To  carry  out  this  double  program  should 
not  require  more  time  than  is  now  given  to  arithmetic  in  the  primary  schools. 
That  the  present  results  are  lamentably  incommensurate  with  the  exertion 
is  commonly  admitted,  and  time  is  far  too  precious  to  waste.  Deliberateness, 
however,  not  feverish  haste  and  overcrowding,  will  accomplish  most  in  the 
least  time. 

It  has  been  the  fortune  of  the  writer  to  observe  the  results  of  two  appli- 
cations of  curricula  similar  to  that  just  described,  both  of  which  had  passed 
beyond  the  stage  of  experiment  into  that  of  established  success.  In  the  Ger- 
man Gymnasium  arithmetic  (both  decimal  and  literal)  is  taught  simultane- 
ously with  geometr>'  throughout  the 'grades  corresponding  to  those  of  our 
grammar  and  high  schools,  and  about  one  year  is  gained  over  the  best  schools 
of  our  central  states.  For  a  ver>'  interesting  and  discriminating  account  of 
the  Prussian  schools  with  special  reference  to  the  work  in  mathematics,  the 
ttadcr  is  referred  to  Professor  Young's  little  book. 

.Again  in  La  Porte,  Ind.,  under  the  superintendency  of  Dr.  W.  N. 
Hailmann,  geometry  and  arithmetic  were  to  be  found  throughout  the  first 
eight  grades,  geometry  and  algebra  throughout  the  remaining  four.  The 
pupils  came  to  the  ninth  (or  first  high  school)  grade  thoroughly  familiar 
with  those  proi)erties  of  geometric  forms  open  to  observation  and  excellently 
prepared  to  take  up  dcmonstrational  work,  which  was  the  more  easily  com- 
prehended that  it  dealt  with  familiar  material. 

The  abridgement  by  one  year  of  the  school  course  from  the  beginning 
up  to  the  attainment  of  the  liaccalaureate  is  in  the  air.  Can  it  be  effected 
without  sacrificing  any  valuable  results  now  accomplished,  say  by  wise 
revision  of  the  curriculum  and  increased  efficiency  of  methods  of  instruc- 
tion? This  is  a  que>tion  which,  in  view  of  the  prominence  of  mathematics 
in  the  course  of  study,  must  vitally  concern  the  teachers  of  mathematics. 
May  not  its  answer  involve  some  consideration  of  the  changes  suggested 
in  this  paper? 
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PHYSICS  SECTION 


THE  USE  OF  MODELS  IN  SECONDARY  INSTRUCTION  IN 

PHYSICS. 


PROFESSOR  E.  A.  STRONG,  MICHIGAN  STATE  NORMAL  COLLEGE. 


This  topic  is  not  quite  in  line  with  the  usual,— and  I  think  we  would 
all  say, — the  best  work  of  this  section  of  the  Club.  It  is  offered  as  a  sug- 
gestion of  an  occasional  day  upon  some  limited  portion  of  our  work,  either 
of  material  or  instruction.  I  have  at  present  in  mind  two  subjects  to  which 
my  attention  has  been  strongly  called  of  late: — the  relation  of  the  mathe- 
matical to  the  physical  instruction  in  th^  high  school,  and  an  exhibition  of 
models  which  have  been  found  useful  in  teaching  physics 

The  subject  of  models  is  a  large  subject  and  shares  in  the  fundamental 
difficulties  of  definition  and  classification  common  to  all  forms  of  apparatus. 
For  this  reason  I  shall  entirely  omit  definition  and  attempt  only  a  rough 
classification  of  models  used  in  instruction. 

CLASSES   EXCLUDED   FROM    C0NS1DER.\TI0N. 

In  the  natural  histor>'  sciences  a  model  may  mean  a  representation,  often 
on  an  enlarged  scale,  of  the  whole  or  some  part  of  some  plant  or  animal. 
Large  cabinets  of  such  models  in  glass,  wax,  or  other  material,  may  be  had. 
These  are  not  for  us. 

Collections  of  models  of  machiner>'  used  in  some  technological  process 
are  often  seen :— as,  models  of  a  spinning  jenny,  of  a  sugar  mill,  of  an  ore 
crusher,  etc.  Moderately  useful  as  loan  collections  they  are  in  general  hardly 
v/orthy  of  purchase. 

The  tenn  model  is  often  applied  to  a  simplified  form  of  some  compli- 
cated research  apparatus;  as,  ''Maxwell's  Color-Box,  Small  Model",  etc. 
May  l>e  important  or  not. 

MODELS  OF   INFERIOR   UTILITY. 

A  $o-ca!led  diagrammatic  model  is  likely  to  be  inferior,  other  things 
being  equal,  to  a  working  model.  Such  a  model  attempts  to  show  by  parts 
nroving  in  one  plane  the  action  of  a  mechanism  of  three  diamensions;  or.  if 
in  three  dimensions,  it  is  not  '^practical",  as  the  theatrical  people  say:  or, 
it  may  represent  to  the  eye  and  touch  concealed  or  invisible  parts.  A  rep- 
resentation in  one  plane  of  a  section  of  a  lifting  pump,  of  a  steam  boiler. 
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of  a  Bramah  press ;  or,  in  three  planes,  of  a  ray  of  common  light,  or,  of  the 
parts  of  an  induction  coil,  are  examples  of  this  class.  Reusch's  apparatus  for 
refraction ;  Pfaundler's  of  the  course  of  a  ray  of  light  through  compensat- 
ing prisms ;  or  Xeu's  for  the  course  of  a  ray  through  a  lens,  in  all  of  which 
the  so-called  rays  of  light  are  represented  by  wooden  rods,  furnish  examples 
of  this  class  of  mo<lels.  While  these  diagrammatic  models  are  in  general 
inferior  in  value,  some  of  them  are  of  high  value,  as,  for  instance,  a  repre- 
sentation in  ore  plane  of  a  steam  cylinder  with  valve  action  and  related 
parts.     So  this  classification  is  not  of  itself  sufficient. 

A  model  of  a  complicated  piece  on  so  small  a  scale  as  to  be  a  mere  toy 
can  have  little  value  in  class  instruction. 

Models  showing  mere  theory  one  can  in  general  well  do  without.  The 
inventor  finds  enormous  interest  in  making  them,  but  his  single  example 
may  well  suffice.  Mo<lels  showing  the  nature  of  inertia,  the  interaction 
betwen  the  molecules  of  common  matter  and  electricity,  the  nature  of  geyser 
action,  of  Saturn's  rings,  furnish  examples  of  this  class. 

Mo<lels  illustrating  some  fact  or  principle  which  needs  no  illustration 
arc  quite  too  common.  For  example,  the  rather  common  orrery  or  plane- 
tarium. I  quite  agree  with  PoggendorfF  that  this  piece  is  not  only  useless 
but  actually  harmful.  The  solar  system  certainly  challenges  imitation  as  well 
as  admiration,  and  I  do  not  wonder  that  attempts  to  represent  these  com- 
plicated motions  and  relations  are  often  made,  but  why  anybody  should  buy 
them  is  the  mvsterw 

The  i>ai>cr  was  illustrated  by  models  of  a  marine  engine,  of  a  vernier 
reading  to  hundredths,  a  vernier  reading  to  thousandths,  and  one  showing 
the  locus  f)f  a  connecting  ro<l. 


THE  ELECTRON'  THEORY. 


I*R<»FK>S<»R    K.    E.   <;iT!IK,    rXIVERSirV  OF    MICHIGAN. 


The  clcctrc»n  theory  which  has  lately  attracted  so  much  attention  among 
scientists  may  l)e  calle<l  the  third  stage  of  the  development  of  our  theories 
concerning  phenomena  connected  with  electro-magnetic  action. 

At  the  l)eginning  of  the  second  half  of  the  nineteenth  century  Wtlhelm 
ll'cbcr  explained  the  electromagnetic  phenomena  known  at  that  time,  per- 
fectly satisfactorily,  by  assuming  the  existence  of  two  different  kinds  of 
electrical  fluids,  i.  r..  positive  and  negative  electricity.  Electricity  could 
be  dividefl  into  small  particles,  atoms  of  electricity  Weber  calls  them, 
which  act  upon  one  another  through  space,  these  actions  being  transmitted 
with  infinite  velocity.  The  idea  of  the  electrical  atom,  however,  did  not 
at  that  time  lead  to  attempts  to  measure  its  size.  Many  of  our  definitions 
and  mcnles  of  speaking  of  electrical  phenomena  date  back  to  Weber's  theory. 
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It  was  Faraday's  master  mind  which  pointed  out  the  short-comings  of 
this  theory  and  emphasized  the  great  role  which  the  medium  plays  in  ail 
electrical  phenomena.  Then  Maxzvcll  in  his  great  treatise  gave  the  mathe- 
matical basis  for  the  electromagnetic  theory  of  light,  and  Hcrt::  by  his  famous 
researches  proved  that  electromagnetic  action  is  not  an  action  at  a  distance 
but  transmitted  by  the  ether.  The  possibility  of  treating  the  phenomena  of 
light  and  those  of  electromagnetic  waves  from  the  same  point  of  view,  led 
physicists  to  abandon  Weber's  theory  and  look  to  the  ether  and  the  lines  of 
force,  i.  r.,  the  stresses  produced  in  the  ether,  for  the  solution  of  all  future 
problems  in  electromagnetism.  According  to  Maxwell's  theor\'  there  are  no 
atoms  of  electricitv.  We  have  a  continuous  ether  with  certain  electrical 
and  magnetic  properties  and  these  properties  may  be  modified  by  the  pres- 
ence of  matter. 

Now  the  third  period  in  the  development  of  the  electrical  theory  which 
may  be  characterized  by  the  name  of  the  electron  theory,  means  a  return, 
at  least  to  a  certain  extent,  to  the  ideas  of  the  first,  or  better,  a  combination 
of  the  two,  I.  c,  we  have  to  allow  a  right  of  existence  as  well  to  the  atoms 
of  electricity  as  to  the  continuous  ether  with  its  electrical  and  magnetic 
stress  properties. 

In  fact  the  "electric  charge"  has  always  been  a  rtore  or  less  definite 
something,  which  has  never  allowed  itself  to  be  pushed  aside  entirely  in 
an  important  branch  of  electricity,  namely,  in  electrolysis.  All  attempts  to 
explain  electrolx'tic  action  on  the  basis  of  ether  stress  have  found  hardly  any 
adherents  among  the  physicists  and  we  are  accustomed  to  say  that  in  elec- 
trolyses certain  small  particles  of  matter  are  charged  with  a  definite  amount 
of  either  positive  or  negative  electricity,  a  combination  which  we  call  an 
"ion."  When  a  current  goes  through  a  cell,  the  electric  charge  is  given 
off  at  the  electrode.  It  is  apparent  that,  at  least  during  the  short  time  of 
transference,  we  think  of  the  charge  as  having  a  separate  existence.  The 
smallest  quantity  of  electricity  found  in  electrolysis  is  then  that  amount 
which  is  carried  by  a  monovalent  ion — How  large  is  it?  We  know  that 
one  g^amequivalent  of  an  ion,  say  i  gram  of  H,  carries  ver>'  nearly  96600 
coulombs.  The  ratio  of  the  charge  in  electromagnetic  units  to  the  mass  of 
one  ion  of  hydrogen  is  ten  apparently  9660  or  nearly  i  X  10*.  The  num- 
ber of  gas  molecules  in  i  cm*  at  o*  and  760  mm/cm^  pressure  of  mercurj'  is 
about  4  X  lo'*.  As  an  example  take  hydrogen.  Each  molecule  is  made  up 
of  2  atoms;  we  nave  therefore  in  each  cubic  centimeter  alwut  8  X  lo^*  atrnns. 
One  grammolecule  occupies  22350  cm*  i.  f.,  there  are  178800  X  lo'*  atoms  in 
2  grs.  of  H.     These  carr>'  2  X  9^>6oo  coulombs,  so  each  ion  has  a  charge 

cf      ^ r*=  i-i  X  lo'^®  coul.  =  I.I  X  10  -'*  electromagnetic  units. 

178800  X  lO'* 

Since  an  electromagnetic  unit  of  quantity  of  electricity  is  3  X  lo**  larger  than 
the  corresponding  electrostatic  unit,  7ve  obtain  from  the  consideration  of  elec- 
trolytic phenomena  for  the  electrostatic  charge  of  a  monaz'alent  inn  aboui 
as  3.3  X  10-'®  units. 
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Even  in  the  electromagnetic  theory  of  light  where  the  wonderful  success 
of  Maxwell's  theory  seemed  at  first  to  leave  no  room  for  separate  electrical 
charges,  they  began  slowly  to  gain  more  and  more  ground.  It  was  soon 
found  that  certain  phenomena  of  light,  e.  g.,  tadiatton  from  incandescent 
vapors  or  the  absorption  of  light  by  certain  substances  and  especially  the  dis- 
persion of  light,  demanded  a  definite  structure  of  bodies.  Maxwell,  von 
Hclmholts  and  others  assumed  that  the  material  particles  emitting  light  of 
definite  wave  length  possess  one  or  more  distinct  periods  of  vibration  and 
will  on  the  other  hand  act  like  resonators  for  these  vibration  frequencies  and 
therefore  absorb  their  energy.  Thus  the  material  particles  whose  atoms 
carr>'  positive  and  negative  charges,  were  supposed  to  create  by  their  vibra- 
tions electromagnetic  disturbances  of  the  ether. 

H,  A.  Lorcntz  of  the  University  of  Leyden  asstuned  as  early  as  1880  that 
not  the  material  atoms  of  the  substance  but  only  an  electric  charge  connected 
with  it  and  having  a  vibration  period  of  its  own  produces  the  electromagnetic 
phenomena  of  light.  Starting  from  this  hv-pothesis  he  was  able  to  explain 
by  means  of  a  formidable  structure  of  mathematical  formube  the  apparent 
exceptions  to  Maxwell's  theory.  But  Lorentz's  greatest  success  was  to  come 
16  years  later;  his  theory,  similarly  to  Maxwell's,  had  to  wait  for  an  experi- 
mental proof. 
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Let  us  sec  whether  his  theory  could  predict  effects  of  magnetic  and  electro- 
static ficlcI^  on  lij^ht  rays,  which  had  not  Ixren  observe<l  before  and  whicli  by 
being  found  wouhl  of  course  strengthen  it.  \Vc  suppose  with  Lorcntz  that 
the  small  electrical  charjjcs  which  we  shall  from  now  on  call  "electrons."  a 
name  first  usc<l  by  Stoncy,  swing  rapidly  about  a  point  of  rest  and  by  their 
influence  U|x>n  tfie  ether  produce  light  radiation.  Let  such  an  electron,  which 
wt  c(»n>idcr  as  a  negative  charge,  after  it  has  left  its  position  of  rest  be  sub- 
jected 10  an  clastic  force  pulling  it  back.  It  will  swing  then  in  a  simple 
harmonic  motion  in  a  straight  line  and  produce  light  of  a  definite  wave 
length.  lUit  now  suppose  \ie  bring  this  swinging  electron  into  a  strong 
magnetic  field.  A  moving  electrical  charge  will  be  acted  upon  as  a  flexible 
current  would,  f.  e.,  if  we  suppose  the  magnetic  lines  of  force  go  from  the 
front  vertically  through  the  plane  of  the  paper  and  a  negative  electrical 
charge  to  start  from  the  point,  P  (see  figure  — ),  vertically  down  parallel  to 
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the  plane  of  the  paper,  it  would,  instead  of  going  to  A,  be  deflected  to  the 
left  so  as  to  describe  the  path  PB.  After  having  reached  its  maximum  elon- 
gation at  B,  It  will  return  to  its  position  but  on  a  path  concave  towards  the 
right  and  thus  describe  a  loop.  Constructing  the  path  it  takes  during  several 
vibrations,  it  will  reach  the  points  C,  D,  E,  etc.,  the  width  of  the  loop  depend- 
ing on  the  strength  of  the  magnetic  field.  We  are  accustomed  to  consider  a 
motion  in  a  loop  as  this  as  the  resultant  of  two  separate  motions,  say  one  in 
a  vertical  direction  alone  A  Z  and  one  at  right  angles  to  it,  along  P  S, 

The  question  arises :  What  kind  of  light  will  be  emitted  from  an  elec- 
tron moving  in  the  manner  described?  Let  us  take  the  direction  PS  as  the 
direction  of  propagation  of  the  light.  Light  vibrations  are  always  at  right 
angles  to  its  direction  of  propagation,  i.  c,  we  must  suppose  that  only  the 
component  at  right  angles  to  PS  can  be  propagated  in  this  direction  as  light, 
but  not  the  component  parallel  to  it. 

It  is  apparent  that  the  vibrations  parallel  to  A  Z  will  alternately  increase 
and  decrease  in  amplitude.  In  sound  we  are  perfectly  familiar  with  such 
phenomena:  we  say  we  have  "beats,"  whose  effect  is  the  same  as  if  two 
vibrations  with  somewhat  different  periods  were  present.  Our  eye  is  not 
sensitive  enough  to  see  these  extremely  rapid  light  beats,  but  in  using  a  spec- 
troscope we  should  expect  two  lines  of  distinct  wave  length  corresponding  to 
these  treats.  Moreover  according  to  the  theory  of  light  ether  vibrations  at 
right  angles  to  the  plane  of  the  pafHrr  would  also  be  propogated  as  liglit  rays 
in  the  direction  PS,  but  on  these  the  magnetic  field  has  no  influence,  i.  c, 
their  amplitude  remains  constant.  We  shall  therefore  see  in  the  spectro- 
scope also  a  line  between  the  other  two,  this  line  corresponding  to  the  natural 
wave  length  of  the  light  emitted  by  the  body.  The  effect  of  bringing  a  body 
emitting  under  ordinary  circumstances  light  of  a  certain  wave  length  into  a 
strong  magnetic  field  and  looking  at  it  through  a  spectroscope  in  a  direction 
at  right  angles  to  the  magnetic  lines  of  force,  is  therefore,  that  we  see  instead 
of  the  usual  one  bright  line  now  a  triplet  of  bright  lines.  This  phenomena 
which  Lorentz's  theory  demanded,  has  licen  found  experimentally  i)y  Zccman 
in  1896,  it  is  the  famous  "Zeeman  effect."  Various  bright  lines  emitted  by 
incandescent  vapours  have  l)ecn  studied  under  these  conditions  and  Zeeman 
has  calculateil  from  the  mathematical  theory  the  ratio  c/m  of  the  electrical 
charge  to  the  mass  of  such  a  vibrating  electron.  For  each  of  the  two  D  lines 
he  foun<l  it  to  be  1.6  X  10'  electromagnetic  units  per  gram,  for  the  C  admium 
line  2.4  X  10^.  Comparing  this  result  with  what  we  found  alwve  for  the 
same  ratio  in  electroytic  phenomena,  namely  alx>ut  i  X  10*.  we  obtain  the  i*cry 
^ur/*risifig  result  that  it  is  in  this  ease  more  than  a  thousand  times  larger. 

Thus  Zeeman  by  his  famous  discovery  strengthened  consi<lerably  the 
electron  theory  intro<hiced  by  Lorentz  into  the  electromagnetic  the(»ry  of  light. 
While  the  new  electron  thei>ry  was  originated  in  connection  with  Max- 
well's theory,  its  importance  was  seen  more  clearly  when  purely  electrical 
phenomena  also  demanded  the  existence  of  electrons.  I  refer  to  the  inter- 
e^tmg  results  obtained  by  the  study  of  the  "catho<ie  rays."  These  rays  are 
emitted  from  the  negative  electrode  of  a  Crooke's  titbe,  when  worked  with 
an  induction  coil ;  they  travel  in  straight  lines,  can  be  deflected  by  a  strong 
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magnet  and  produce  at  an  object  which  they  meet  in  their  path  the  same 
effect  which  small  particles  of  matter  would  if  moving  with  great  velocity. 
Crooke's  hypothesis  that  these  rays  were  charged  gas  molecules  repelled 
from  the  electrode,  had  to  be  given  up  as  soon  as  quantitative  measurements 
of  the  ratio  between  the  electrical  quantity  transferred  and  the  corresponding 
amount  of  matter  were  made.  Qosely  connected  with  these  measurements 
are  the  names  of  IViechcrt,  7.  /.  Thofnson,  Kaufmann,  Lenard  and  others. 
Their  investigations  have  led  to  the  result  that  in  cathode  rays  this  ratio 
elm  equals  about  1.85  X  /o^,  i.  r.,  the  same  number  as  the  one  found  for  elec- 
trons emitting  light. 

Several  different  methods  may  be  employed  to  calculate  the  ratio,  the 
simplest  one  being  the  following : 

If  we  have  a  strong  magnetic  field  of  strength  H  at  right  angles  to  the 
direction  of  the  moving  electrons,  the  force  with  which  the  charge  is  deflected 
from  its  rectilinear  path  equals  H  e  v,  where  e  is  the  charge  on  one  electron 
and  f  its  velocity.  Acting  against  this  force  we  have  the  centrifugal  force 
—  mi'^/  r  and  a  steady  deflection  is  obtained  when  the  two  are  equal  to  each 
other,  I.  e.,  //  <•  z'  =  mv^/r,  r  =  mv/cH  where  m  is  the  mass  of  the  particle. 
The  electron  describes  therefore  the  arc  of  a  circle  whose  radius  is  r  = 
mv/cH.  Now  H  and  r  may  be  measured  and  thus  mv/e  found.  To  elimi- 
nate V  let  an  electrostatic  and  a  magnetic  field  at  right  angles  to  each  other 
act  at  the  same  time  upon  the  moving  electron  and  adjust  the  strength  of 
these  fields  so  as  to  have  one  just  balance  the  effect  of  the  other.  The  force 
or.  an  electric  cliarge  c  in  an  electrostatic  field  of  strength  F  is  Fe,  therefore 
under  the  given  conditions  Fe  =  «'//  or  v  =  F/H,  Substituting  this  value 
of  t'  in  the  al)ove  equation  we  obtain  v  =  m/e  F/H*,  or  e/m  =  F/t*  H^, 
Xow  we  have  on  the  rijjhi  hand  side  only  quantities  which  we  can  measure. 
By  this  or  similar  methods  a  gieai  many  observers  have  found  the  velocity 
of  the  caihiKic  rays  to  Iw  from  0.3  to  0.9  X  lo**  cm/sec  orabout  i/io  to  yi 
that  of  liglit.  while  e/m  by  the  most  accurate  methods  was  found  to  be  about 
1.85  X  10'  elcctroma^etic  units.  The  most  important  result  however  is  that 
for  different  gases  this  ratio  does  not  change,  1.  e.,  "the  electrons  seem  to  form 
an  invariable  constituent  of  the  atoms  or  molecules  of  all  gases  and  presum- 
ably of  all  liquids  an<I  solids'*  (J.J.  Thomson).  To  carry  a  given  charge  of 
electricity  through  an  electrolyte  requires  therefore  a  mass  at  least  1000  times 
greater  than  if  the  carriers  are  cathode  rays. 

The  question  whether  there  are  positive  electrons  has  also  been  investi- 
gated. If  in  a  Crooke's  tube  the  negative  electrode  is  perforated,  the  positively 
charged  atoms  pass  through  these  holes  and  form  the  so-called  "canal -rays." 
Il\  li'icn  lias  foun<l  that  for  these  positively  charged  particles  the  ratio  of  the 
charge  to  the  mass  is  the  same  or  even  smaller  than  for  elect rol\'tes.  In  other 
v.onis  the  canal-rays  are  produced  by  "ions"  and  not  by  "electrons."  the 
lalier  iK'ing  characterized  by  the  large  ratio  e/m.  Real  electrons  with  a 
positive  charge  have  net  been  found  as  yet. 

We  cannot  leave  this  part  of  the  subject  without  mentioning  other  occur- 
fcnces  of  electrons.  A  part  of  the  **Bccqucrel  rays"  are  of  the  same  nature 
as  cath<K!e  rays.    These  rays  emanate  as  Becquerel  first  discovered  from 
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certain  Uranium  salts  and  they  led  to  the  discovery  of  the  new  elements 
Radium  (and  Polonium?)  by  Mr.  and  Mme.  Curie.  These  elements  send 
out  among  others  very  strong  invisible  rays  which  are  not  stopped  even  by 
thin  sheets  of  metal  and  at  first  were  thought  to  be  similar  to  "Rontgen  rays.*' 

But  as  soon  as  Dom  and  Becqucrel  had  shown  them  to  be  deflected  by  a 
strong  magnetic  field  it  became  apparent  that  they  belong  to  the  same  class  as 
cathode  rays.  Measurements  similar  to  those  described  above  gave  for  the 
velocity  of  these  very  penetrating  Becquerel  rays  from  2  to  2.8  X  lo***  cm/sec, 
I.  r.,  almost  as  large  as  the  velocity  of  light,  while  e/m  did  not  differ  much 
from  the  ratio  found  for  cathode  ravs.  But  in  this  case,  and  this  is  of  the 
greatest  importance  for  the  development  of  the  electron  theory,  Kaufmann 
has  found  that  the  ratio  e/m  depends  for  these  electrons  travelling  with  such 
enormous  zrlocity  upon  their  speed,  being  the  larger  the  greater  the  velocity. 
.Another  part  of  the  Becquerel  rays,  namely,  those  which  are  easily  absorbed 
and  called  the  -rays,  have  lately  been  investigated  by  Rutherford  and  Bec- 
querel, who  found  their  velocity  =  0.2  X  lo'"*  cm/sec  and  e/m  =6  X  10'. 
They  are  therefore  very  similar  to  the  canal  rays  and  probably  positively 
charged  atoms. 

Electrons  appear  however  to  be  much  more  frequent  than  in  the  isolated 
cases  which  we  have  thus  far  considered.  In  fact  conduction  of  electricity  in 
gases  seems  always  to  be  due  to  the  presence  of  electrons.  They  may  be 
produceil  in  a  numl)er  of  ways.  If  you  illuminate  a  charged  conductor  by 
Roentgen  rays,  Becquerel  rays,  or  ultraviolet  light,  it  will  lose  its  cliarge. 
Bodies  heateil  to  bright  red  heat  or  still  higher  send  out  electrons.  But  the 
most  efficient  means  is  through  a  violent  electrical  impulse  as  in  the  case  of 
cathode  ravs. 

The  result  of  all  these  experiments  is  that  electrons,  or  negatively  charged 
particles  exist,  in  which  the  ratio  of  the  charge  to  the  mass  is  more  than  1000 
times  larger  than  it  is  for  a  hydrogen  ion.  A  question  of  g^reatest  importance 
is:  Is  the  mass  of  one  electron  that  of  an  atom,  carrying  a  very  much 
larger  amount  of  electricity  than  it  can  in  electrolytic  action,  or  is  the  charge, 
connected  with  each  particle,  the  same  as  that  connected  with  a  monovalent 
Ion  and  is  its  mass  less  than  the  one-thousandth  part  of  that  of  an  hydrogen 
ntom?  /.  /.  Thomson  has  solved  this  question  in  a  most  ingenious  way.  If 
a  moist  ionized,  or  better,  electronized  gas  is  expanded  adiabatically  the  water 
condenses  in  drops  around  the  ions  as  nuclei.  If  the  proper  proportion 
Ik  t ween  the  water  and  the  ions  is  chosen  the  number  of  water  drops  equals 
;!ie  numlKT  of  ions.  As  Stokes  has  shown,  the  radius  of  each  drop  of  water 
ccn  f)c  measured  by  the  velocity  with  which  a  fog  formed  by  the  drops  sinks 
down.  From  the  radius  and  the  total  amount  of  water  present  the  number  of 
diops  can  l)e  calculated.  J.  J.  Thomson  found  by  this  method  for  the  charge 
of  each  drop,  1.  e.,  each  electron  1.14  X  10  "-^^  electromagnetic  or  3.4  X  10  "*^ 
electrostatic  units  or  nearly  the  same  value  for  each  charge  as  we  found  for 
each  ion.  I'his  charge  may  therefore  be  called  the  smallest  quantity  of  elec- 
tricity existing,  or  an  atom  of  electricity ;  and  it  may  be  of  interest  to  know 
that  M,  Planck  has  found  practically  the  same  number,  4.69  X  10  "*^  electro- 
static units  from  his  theoretical  studies  on  the  distribution  of  energy  between 
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ether  and  matter.  On  the  other  hand  it  follows  that  the  mass  of  an  electron 
is  smaller  than  the  one-thousandth  part  of  a  hydrogen  atom.  According  to 
J.  J.  Thomson  the  so-called  ionisation  of  a  gas  consists  then  in  a  separation 
of  the  negatively  charged  corpuscle,  as  he  calls  it,  from  the  remaining  part 
of  the  atom  or  molecule,  which  is  left  charged  positively;  in  other  words 
positive  electrification  consists  in  the  absence  of  these  corpuscles  from  ordi- 
nary atoms. 

But  here  the  theory  cannot  stop.  A  separate  mass  so  much  smaller  than 
what  we  have  always  supposed  to  be  the  smallest  and  indivisible  part  of  mat- 
ter, is  something  so  new,  that  it  is  natural  physicists  should  have  tried  to 
explain  away  entirely  this  last  trace  of  matter  left  in  the  electrons.  And 
surety  in  considering  the  problem  before  us  we  must  all  acknowledge  that 
3t  least  a  part  of  this  mass  can  be  only  apparent.  Let  use  follow  O.  Lodge 
in  his  clear  statement  of  the  case,  given  only  a  few  months  ago  before  the 
institution  of  electrical  engineers  in  England. 

A  moving  charged  particle  is  equivalent  to  an  electric  current  whose 
strength  depends  of  course  upon  the  velocity  of  the  particle.  A  magnetic 
field  is  set  up  around  an  electric  current.  If  the  motion  starts  in  i.  r..  while 
the  charge  receives  an  acceleration,  the  strength  of  the  magnetic  field 
increases  and  by  electromagnetic  induction  a  counter  E.  M.  F.  is  produced, 
which  according  to  Lenz*s  law  acts  so  as  to  oppose  the  action  producing  the 
magnetic  field,  i.  c,  we  have  here  something  which  seems  to  hold  the  particle 
f)ack.  If  the  motion  is  suddenly  stopped,  induction  would  tend  to  continue 
the  motion.  We  have  therefore  here  something  very  similar  to  the  inertia  of 
a  moving  material  body  opposing  mechanical  acceleration.  But  in  our  case 
the  phenomciinn  is  due  entirely  to  the  electromagnetic  induction  produced  by 
the  electrical  charge  alone,  not  by  mass.  It  is  clear  therefore  that  whatever 
inertia  a  moving  material  Ixxly  would  have  due  to  its  amount  of  matter,  it 
will  surely  have  a  larger  inertia  and  therefore  a  larger  apparent  mass  in 
virtue  of  l)eing  charged  with  electricity.  Heavisidc  has  calailated  the 
energy  of  a  moving  charge  to  be.  Energy  =  /*  e^u^/^r,  where  f*  is  the  mag- 
netic fK'rmeabiliiy  of  the  me<Iium,  c  the  electrostatic  charge,  m  its  velocity 
an<l  r  the  radius  of  the  sphere  on  which  the  charge  is  supposed  to  Ik  distrib- 
•ue<l.  This  kinetic  energ>-  measured  in  mechanical  units  would  l>e  repre- 
sented by  yi  m  u^  where  w  is  the  apparent  mass,  or  J/i  m  m'  =  /•  c^u^/^r  and 
•r«'  =  ^3  /i  r/r.  We  may  change  the  expression  slightly.  The  potential  of 
a  sphere  of  radius  r  in  a  meilium  whose  dielectric  constant  is  AT,  is  T  =  c/rK, 
so  the  apparent  mass  is  w  =  J^  /«  K,e  c/rK  =  y^  m  K.  eXV-  Now  the  ratio 
of  the  electromagnetic  unit  of  quantity  of  electricity  equals  3  X  lo**  com.  per 
sec.  ( I.  c,  velocity  of  light)  and  also  equals  y/  mK.  So  by  denoting  the  veloc- 
ity of  light  by  V,  we  have  m  =  ^/jt''  eV. 

The  potential  encrg>-  of  the  charge  e  measureil  in  electrostatic  units  is 
'\:  c  r.  Km  if  we  liave  instead  of  the  charge  a  material  particle  of  mass  m 
moving  with  the  speed  of  light,  its  kinetic  energ>-  would  be  yi  •fit''  =  }i  eV 
^  is  (^  J  f  I').  If  a  material  body  having  a  mass  eqtial  to  the  apparent 
p^ass  of  the  moving  charge  were  travelhng  with  the  velocit)'  of  light,  its 
kinetic  energy-  would  be  two-thirds  the  potential  energ>'  of  the  electrical 
charge  when  standing  still. 
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Lct  a  sphere  be  charged  to  one  volt  by  a  quantity  of  one  coulomb.  The 
electrostatic  unit  of  E.M.F.  is  3  X  lo*®  larger  than  the  corresponding  electro- 
magnetic unit,  but  the  ratio  is  just  reversetl  for  the  units  of  quantity  of  elec- 
tricity, therefore  the  electrostatic  energ>'  corresponding  to  ^f^is  the  same  as  the 
electromagnetic  energ>'  of  one  volt-coulomb,  namely,  10'  ergs.  Its  apparent 
mass  would  be  ^  10V9  X  10'®  =  2/27  X  lo*^^  gr.  =  lo**^  mg.,  a  very  small 
mass  indeed.  As  we  saw  above,  the  charge  on  one  ion  is  10  "^^  electrostatic 
units.  The  radius  of  an  atom  is  about  10***  cm,  so  the  electrostatic  potential 
of  an  ion  is  o.oi  electrostatic  units  =  o.oi  X  3  X  10*®  =  3X10*  electromag- 
netic units  =  3  volts.  Its  apparent  mass  due  to  the  charge  which  we  may 
assume  as  >5  X  lo*^®  coulombs,  is  then  m=  lO'**.  io'*®=  lO'^^  grams.  Com- 
parison with  the  mass  of  a  hydrogen  atom.  10  "-^  grams,  shows  it  is  negligible. 

In  the  case  of  an  electron  there  is  however  no  necessitv  to  assume  the 
radius  to  be  as  large  as  that  of  an  atom,  on  the  contrar>'  it  is  probable  that  it 
is  ver>'  much  smaller  than  that.  Therefore  supposing  it  to  be  10 '^^  cm 
instead  of  ic^  cm.  its  potential  would  be  1000  electrostatic  units  -=-  300000 
volts,  and  its  apparent  mass  m  =■  10  "'^^  grams  or  about  one  one- thousandth 
of  that  of  a  hydrogen  atom. 

The  apparent  mass  of  an  electron,  found  experimentally  would  follow 
directly  from  the  assumption  that  the  charge  is  distributed  over  a  sphere  of 
a  very  small  radius  and  under  these  conditions,  the  supposition  that  the 
charge  is  connected  to  a  material  particle,  is  entirely  unnecessar>'.  This  way 
of  looking  at  the  subject  has  been  strengthened  by  mathematical  deductions 
and  experiments  of  ver>'  recent  date.  Some  time  ago  it  was  shown  by 
Hcazisidc  that  for  a  charge  moving  with  a  velocity  smaller  than  that  of  light, 
r.  g,,  the  electrons  of  the  catho<le  rays,  its  apparent  mass  will  always  bear  the 
<iame  ratio  to  the  charge,  inde|x?ndent  of  the  velocity,  but  that  the  mass  would 
appear  larger,  if  the  velocity  increases  and  approximates  that  of  light.  Now, 
.IS  I  told  you  before,  the  Becquerel  rays  travel  much  faster  than  ordinary 
catho<le  rays  and  reach  ^  of  the  speed  of  light.  So  while  the  cathode  rays 
show  always  the  same  ratio  c/m  we  should  expect  an  increase  of  the  apparent 
mass  with  the  velocity  for  the  Becquerel  rays,  and  this  has  actually  been 
found  by  Kaufmann. 

lWsi<les  theoretical  calculations  published  a  month  or  two  ago  by  Abra- 
ham, which  were  based  on  the  sup|X)sition  that  the  so-calle<l  mass  of  the  elec- 
trons is  due  only  to  the  inertia  effect  produced  by  a  rapidly  moving  electric 
charge  without  any  mass,  le<l  to  e(|uations  which  when  compared  with  Kauf- 
mann's  results  showe<l  a  complete  agreement  between  theor>'  and  ex|KTiment. 

The  temptation  to  extend  now  these  ideas  still  further  is  very  great  indeed. 
5?o  we  must  expect  in  the  near  future  attempts  to  explain  matter  as  consisting 
r imply  of  conglomerates  of  moving  electrons,  and  this  would  lea<l  us  finally 
to  assume  as  the  framework  of  our  universe  a  continuous  ether  and  imbedded 
in  It  the  electrons  which  by  the  particular  manner  of  combination  and  motion 
give  rise  to  the  effects  we  now  attribute  to  matter.  The  first  steps  in  this 
direction  have  been  made.  I^t  us  hope  it  is  in  the  right  direction  and  that 
the  electron  theory  of  matter  will  not  in  the  end  prove  to  be  a  scientific 
mirage,  which  with  all  our  efforts  we  will  never  be  able  to  reach. 


APPARATUS  FOR  THE  DETERMINATION  OF  THE  INDEX  OF 
REFRACTION  OF  WATER. 
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Referring  to  the  accompanying  diagram  the  construction  and  the  work- 
ing of  the  apparatus  will  be  easily  understood.  The  apparatus  consists  of  i 
pine  board  about  12x18  inches  clamped  in  a  vertical  position,  having  several 
concentric  circles  drawn  upon  it.  A  vertical  line  is  drawn  through  the  centei 
of  the  circles ;  to  the  left  of  the  center,  about  half  of  the  radius,  a  line  is 
drawn  parallel  to  the  vertical.  In  front  of  this  board  is  a  rectangular  jar 
whose  top  is  even  with  the  center  of  the  circles.     A  wooden  rod  is  arranged 


10  slide  inside  the  jar  so  that  its  right  hand  edge  coincides  with  the  line  m  s. 
A  thin  metal  strip  is  placed  on  the  jar  so  that  its  edge  coincides  with  the 
center  of  the  circle.  The  jar  is  tilled  with  water  as  full  as  can  be  without  its 
couching  the  metal  strip.  The  lower  end  of  the  sliding  rod  is  made  to  coin- 
cide with  the  intersection  of  a  circle  and  the  line  m  s.  By  sighting  a  pin  is 
olaccd  in  the  same  circle  so  that  the  end  of  the  rod,  the  edge  of  the  meul 
strip,  and  the  pin  appear  to  be  in  a  straight  line.  The  line  of  the  angle  of 
incidence  a  «  and  of  the  angle  of  refraction  A  g  can  be  read  on  the  scale  m  r 
and  the  index  obuined  by  dividing  the  latter  by  the  former.  Other  trials 
can  l>e  made  by  using  the  other  circles. 
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THE  INDEX  OF  THE  REFRACTION  OF  GLASS. 


H.    N.    CHUTE,   ANN    ARDOR. 


For  the  past  sixteen  years  I  have  l)een  using  what  might  be  termed,  by 
way  of  distinction,  the  pin  metho<l,  of  determining  the  index  of  refraction 
of  glass.    Those  who  have  not  tried  this  method  are  likely  to  class  it  as 


crude  and  not  calculated  to  yield  even  an  approximation.  The  purpose  of 
this  paper  is  to  call  attention  to  the  simplicity  of  the  method  and  to  show 
by  an  example  the  degree  of  accuracy  possible.  Of  late  I  have  been  sub- 
stituting rulers  for  pins  with  good  effect. 

The  apparatus  needed  is  a  glass  prism,  three  short  narrow  rulers,  a 
protractor,  and  a  small  square  board.  A  sheet  of  white  paper  is  fastened 
to  the  lx)ard  with  thumb  tacks. 

The  first  step  in  the  problem  is  to  measure  the  refracting  angle  of  the 
prism.  The  prism.  Fig.  i.  is  placed  on  end  near  the  center  of  the  board 
and  a  ruler,  D  K.  placed  at  the  angle.  A,  to  be  measured  as  shown  in  the 
figure.  Rotate  the  board  till  the  light  from  the  window  brightly  illuminates 
the  edge,  D  E.  Then,  place  a  second  straight  e<lge  so  that  its  edge,  G  F, 
is  exactly  in  line  with  the  reflection  of  D  £  seen  in  the  face,  A  B,  of  the 
prism.  With  a  finely  pointed  pencil  draw  a  line  along  the  edge  G  F.  Now 
rotate  the  lx>ard  to  a  |x>sition  in  which  K  L  is  illuminated  and  place  the  ruler 
H  I  in  line  with  the  reflection  of  L  K  in  the  face  A  C.  Draw  the  line,  H  I. 
Remove  the  prism  and  continue  the  lines  G  F  and  H  I  till  they  intersect  at  M. 
With  the  protractor  measure  the  angle  G  M  I.  Half  of  this  angle  will  be  the 
value  of  the  angle  A  in  accordance  with  the  principle  that  the  displacement 
of  the  reflected  ray  is  twice  that  through  which  the  mirror  surface  turns. 
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sinoe  D  E  may  be  considered  as  a  ray  of  light  incident  on  a  mirror  surface 
A  B  which  by  rotating  through  an  angle  A  forms  the  other  face,  A  C,  of  the 
prism.  The  angle  G  M  I  thus  becomes  the  angle  through  which  the  reflected 
ray  is  displaced. 

To  measure  the  angle  of  deviation,  mount  the  prism  as  before,  and  place 
one  of  the  rulers  with  its  edge  making  an  acute  angle  with  the  face,  A  B,  of 
the  prism.  Fig.  2.  Turn  the  board  till  the  light  strikes  the  edge  of  the 
ruler,  and  then  place  the  second  ruler,  F  G,  so  that  by  sighting  along  F  G  it 
seems  to  be  in  line  with  the  edge,  D  E,  seen  through  the  prism.    The  edge, 


D  E,  of  the  ruler  seen  through  the  prism  will  be  colored  with  the  spectrum 
tints.  Now  turn  the  prism  till  the  edges  of  the  rulers  seem  to  make  equal 
angles  with  these  faces.  This  may  put  the  rulers  a  little  out  of  alignment 
and  adjustment  of  them  will  be  necessar>'.  Draw  the  lines,  D  E  and  F  G. 
Remove  the  prism  ami  prolong  the  line  G  F  cutting  D  E  produced  at  H. 
With  a  protractor  measure  the  angle  K  H  G.  This  will  be  the  angle  of 
deviation. 

sin  Yi  (a  +  d) 

It  is  fhown  in  geometrical  optics  that  m  = in  which 

sin  Yz  a 

a  is  the  refracting  angle  and  d  is  the  angle  of  deviation.  By  substituting  the 
value  obtained  for  these  angles  in  this  formula,  the  index  of  refraction  is 
obtained. 

To  test  the  accuracy  of  the  method  I  applied  it  to  the  prism  on  one  of 
Browning's  spectroscopes.  The  refracting  angle  of  this  prism  as  given  by 
using  the  instnmicnt  to  which  it  belongs  is  59**  48'  20".  Using  rulers  I 
()btaine<l  the  following  values : — 

1 1975 
1 19.50 

>>975 
119.50 

119.50 


1 19.69  H-  2=  59**  48*,  showing  a  difference  of  only  20". 
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The  angle  of  deviation  of  the  F-Iine  as  given  by  the  spectroscope  is 
51®  38^.    Using  rulers  I  obtained  the  following  values: — 

5175 
51.50 

51.75 

51.50 
51.00 

51.25 


51.46  =  51''  2/.6,  showing  a  difference  of  io'.4,  which  is  in 
part  due  to  the  alignment  not  being  made  exactly  on  the  E-line  of  the  spec- 
trum. 

Using  the  spectrometer  values  the  index  =  i  .657. 

Using  the  method  of  alignment  values  the  index  =  1.656. 

The  method  commends  itself  for  the  following  reasons : — 

1st.    The  inexpensiveness  of  the  apparatus. 

2nd.  No  dark  room  is  required. 

3rd.  It  is  based  on  the  same  principles  as  the  spectrometer  method,  the 
rulers  taking  the  place  of  the  telescope  and  collimator. 

4th.  It  lends  itself  to  quite  a  high  degree  of  accuracy. 


A  SIMPLE  SPECTROMETER. 


BY   CH.\S.    II.    SLATER.    I»0XTIAC,    MICH. 


A  Spectrometer  is  ordinarily  too  expensive  a  piece  of  apparatus  for 
most  high  school  lal)oratories  to  possess.  One  that  answers  all  the  purposes 
ver\'  well  mav  In?  easily  constructe<l  and  at  a  very  moderate  cost.  The  base 
(h  B)  of  the  one  herein  described  was  the  support  for  an  ol<I  planetarium 
long  since  laid  on  the  shelf.  In  the  absence  of  one  of  a  similar  nature,  a 
base  mav  be  easily  devised  which  should  be  broad  and  of  well  seasoned 
hard  wood,  the  upright  (E)  being  about  12  inches  high  and  2)4  inches  in 
diameter.  The  top  of  the  upright  is  turned  round  ij-^  inches  in  diameter 
and  Vj  inch  wide.  Dn  this  shoulder  is  a  closely  fitting  iron  ring  (R)  into 
which  is  screwed  a  rod  (X),  the  support  for  the  reading  telescope  (T). 
The  circular  disk  (A)  is  thoroughly  seasoned  walnut  i  inch  thick  and  13 
inches  in  diameter.  A  3-inch  screw  holds  it  firmly  to  the  upright  (E).  A 
circular  scale  reading  to  the  fourth  of  a  degree  is  glued  to  the  rim  of  disk 
(A).  A  prism  stand  (P)  is  placed  at  the  center  of  the  disk  (A).  It  con- 
sists of  a  circular  plate  (P)  which  rests  in  a  closely  fitting  piece  (Q).  An 
object  on  the  plate  (P)  can  be  rotated  to  any  position  by  the  handle  (H). 
The  reading  telescope  (T)  has  vertical  and  lateral  adjustment  so  that  it 
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may  be  easily  centered.  A  small  brass  pointer  ( I )  is  mounted  in  front  of  the 
telescope;  it  sen-es  the  double  purpose  of  a  reading  index  and  a  partial 
support  for  the  telescope  rod  ( X ) .  The  collimator  ( c )  is  mounted  on  a  rod 
bent  twice  at  right  angles  (c')  and  clamped  at  (  M)  in  such  a  position  that 
parallel  rays  from  the  right  (s)  will  pass  across  the  center  of  plate  (P). 


A  collimator  is  obtained  by  altering  a  second  reading  telescope  as  fol- 
lows: The  lenses  in  the  eye  piece  are  removed  and  a  small  metal  slit  is 
placed  between  the  aperture  and  the  small  shutter  in  the  eye  piece.  The 
focal  length  of  the  objective  lens  being  found,  the  tube  is  then  adjusted  to  that 
length,  clamped  in  position  at  (M),  centered,  and  the  spectrometer  is  ready 
for  use. 

As  to  expense:  A  blacksmith  will  do  the  necessar>'  metal  work  for 
$1.00  and  goo<l  telescopes  can  be  gotten  for  $2.00  each,  but  they  will  serve 
many  other  uses,  as  m  timing  the  pendulum,  reading  the  galvanometer, 
and  for  showing  the  construction  of  a  telescope.  Ever>'  laborator>'  should 
have  two  at  least.  The  circular  scale  costs  35  cents.  Thus  any  laboratory 
that  possesses  the  telesco|K»s  may  obtain  a  satisfactory  spectrometer  at  an 
actual  cost  of  less  than  $1.50.  The  usual  cost  of  high  school  spectrometers 
Is  from  $20.00  to  $40.00. 


WHAT  TO  PUT  IN  A  NOTE-BOOK. 


£.    L.    KEELER,  CENTRAL   NORMAL,   MT.    PLE.\SANT. 


This  is  a  very  important  subject  and  one  upon  which  all  teachers  of 
Physics  do  not  think  alike.     Some  think  one  thing  and  some  another. 

Let  me  ask — what  does  the  note-book  do  for  the  student,  or  rather  what 
should  it  do?  I  believe  it  trains  him  to  observe  carefully  and  accurately; 
to  think  sharply  and  logically,  to  express  with  clearness  and  precision  and  to 
formulate  exact  statements  of  his  results.    It  fastens  the  lessons  taught  by  an 
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experiment  firmly  in  the  student*s  mind  and  lastly  it  furnishes  a  record  for 
future  reference  or  studv. 

I  Wlieve  you  will  agjee  with  me  that  these  are  some  of  the  main  objects 
of  a  note-book  and  if  so  it  is  a  very  important  piece  of  apparatus  for  the 
Physical  lal)oratorv. 

It  has  been  my  observation  and  experience  that  the  great  trouble  with 
the  young  |)eople  of  to<lay  is  the  inability  to  make  a  good,  clear,  accurate 
statement  or  record  of  anythmg.  Think  of  some  of  the  examination  papers 
you  received  last  week,  or  some  of  the  letters  you  are  receiving  daily  and  I 
am  quite  sure  they  will  bear  out  my  statement. 

It  is  just  as  essential  that  the  pupil  be  able  to  tell  in  a  straightforward, 
accurate  and  vigorous  way  what  he  has  done  and  how  he  <Iid  it  as  it  is  for 
him  to  do  it  at  all.  The  note-book  should  help  the  student  in  getting  a 
clear  conception  of  all  that  the  experiment  is  intended  to  convey. 

The  note-book  is  as  important  as  the  experiment  itself,  but  the  manner 
in  which  some  note-txK>ks  are  kept  is  worse  than  nothing  from  the  stand- 
point of  i^hysics  and  English.  Some  are  lumbered  up  with  useless  material 
and  very  important  data  left  out.  This  is  one  of  the  serious  troubles,  if 
not  the  most  serious  one.  with  which  every  teacher  has  to  contend.  The 
student  must  learn  to  discriminate  between  important  and  unim{>ortant 
data  and  detail,  and  the  rightly  kept  note-book  will  teach  this  discrimination. 

The  first  thing  to  be  placed  in  the  note-book  is  the  date  of  the  experi- 
ment. This  should  be  followed  by  the  number  of  the  experiment,  or  a 
brief  statement  of  it.  Following  this  should  be  the  purpose  of  the  experi- 
ment which  should  be  stated  m  simple,  clear  language,  giving  the  object 
of  the  problem  or  experiment. 

If  the  apparatus  is  not  <lescribed  in  the  manual,  I  would  require  the 
students  to  do  it  briefly.  This  will  assist  them  in  understanding  the  experi- 
ment.   Often  a  little  more  than  an  illusion  to  the  drawing  will  be  sufficient. 

This  leads  me  to  the  question — what  kind  of  a  drawing  shall  Xvi  placed 
in  the  note-book  ?  Must  it  be  a  work  of  art  ?  Should  it  be  a  perspective  draw- 
ing or  sketch?  In  short,  should  it  be  a  picture?  Most  emphatically  no. 
Such  a  drawing  has  no  place  in  the  note-book.  The  drawing  should  be 
limited  to  such  diagrams  as  are  necessary  to  explain  the  work.  A  mere  out- 
line drawing  accurately  done  is  all  that  should  be  required. 

When  should  this  drawing  be  done  and  when  should  the  notes  be 
recorded  in  the  note-book?  To  this  question  there  is  but  one  answer  and 
that  is.  as  soon  as  they  arc  taken.  I  am  opposed  to  taking  rough  notes  and 
then  recopying  them.  This  is  done  in  too  many  high  schools.  The  working 
of  the  experiment  and  making  a  record  of  the  work  should  not  be  separated. 
These  two  processes  should  be  made  one  and  I  do  not  consider  the  experiment 
is  complete  until  a  record  of  it  is  made. 

There  is  but  one  time  and  one  place  to  make  this  record  and  that  is  in 
the  lalwratory  and  it  the  time  the  experiment  is  performed.  I  feel  that 
this  record  must  !«  made  before  the  interest  is  lost,  or  the  details  forgotten. 
If  the  record  is  made  in  this  way,  I  am  sure  it  is  not  drudgery.  The  students 
enjoy  it  rather  than  dislike  it  because  they  are  never  behind  with  their  notes. 
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Require  the  students  to  keep  their  note-books  in  the  laboratory.  They  are 
nccessar>'  pieces  of  apparatus  for  the  laboratory.  Make  the  first  notes 
final.  Limit  everjthing  to  the  experiment  and  allow  nothing  in  the  note- 
book that  does  not  pertain  to  the  experiment.  Care  must  be  taken  that 
ever>'  measuremet  and  determination  is  recorded  in  such  a  way  that  the 
meaning  of  the  data  will  be  perfectly  clear  and  self  explanatory,  and  that  the 
statements  conform  to  the  results  found  in  the  laboratory. 

The  form  of  the  record  is  a  very  important  question.  It  often  determines 
the  interest  taken  in  it  by  the  pupils.  The  record  should  be  simple  and  to 
the  point  and  this  is  seldom  so  unless  the  teacher  gives  them  a  model.  A 
point  is  reache<I  and  often  times  missed  when  the  student  endeavors  to  state 
it.  I  have  seen  students  write  a  dozen  lines  to  sav  that  the  diameter  of  a 
wire  is  five  milimeters. 

I  am  in  favor  of  representing  the  data  graphically.  This  method  will 
show  the  eye  the  relation  between  two  quantities  which  are  con- 
nected, so  that  any  change  in  the  value  of  one  produces  a  change  in 
the  other.  For  example : — The  relation  of  volume  and  weight  of  different 
masses  of  the  same  substance.  In  introducing  the  student  to  the  subject 
of  plotting  it  is  desirable  that  the  relation  to  be  represented  should  be  as 
simple  as  possible  and  therefore  I  think  a  straight  line  should  be  the  first 
one  plotted  and  this  implies  that  one  quantity  is  proportional  to  the  other 
while  a  curve  implies  that  the  law  connectmg  the  two  is  more  complex.  It 
will  be  seen  on  account  of  errors  of  obsen'ation  the  points  will  not  all  lie  in 
a  straight  line,  or  a  cun'e,  but  that  they  may  be  a  little  to  the  one  side  or  the 
other.  This  will  point  out  where  mistakes  have  been  made  in  observation 
ind  show  where  approximate  values  would  be.  Such  work  as  plotting  curves 
can  scarcely  Inr  overestimated  and  I  l)elicve  in  general  we  do  too  little  of  it. 

The  argunu'in  and  operation  should  contain  the  entire  mathematical  cal- 
culation by  which  the  results  are  obtained  and  the  analysis  of  the  steps  taken 
to  secure  these  results.  In  this  paragraph.  I  would  have  the  theory  of  the 
exiKTiment  given  and  a  discussion  of  the  error  of  the  result. 

I'nder  ofXTation.  ist — A  very  brief,  concise  statement  of  what  was 
done.  2nd — A  careful  arrangement  of  the  data,  3rd — Inten>retation  of  the 
data  from  whidi  arises  the  conclusion.  When  the  law  is  proved  the 
students  sluniM  see  the  proof  of  the  law  in  his  figures.  Many  times  I  have 
ol)serve<l  students  state  conclusions  <Irawn  from  their  own  knowle<lge  from 
the  text-l)ook  and  not  from  their  work  in  the  lalxjratory,  or  to  state  false 
ccmclusions.  These  I  have  found  to  l>e  quite  common  in  qualitiUhc  ex|)eri- 
ments.  It  is  <listressing  to  a  teacher  to  see  a  pupil  make  a  neat  record  and 
then  derive  a  wrong  conclusion,  or  state  something  that  has  no  connection 
to  the  problem. 

Let  me  sav  in  conclusion,  First — that  the  written  work  in  the  note-liook, 
wiien  properly  <lone.  is  splendid  training  in  English  besides  fixing  the 
ex|KTinunt  Itetter  in  the  students'  mind  and  that  it  trains  the  student  to 
exprcH>  himself,  accurately,  logically  and  briefly.  Second — that  there  is  one 
time  and  one  place  for  the  note-book  work  and  that  is  in  the  laboratory 
where  the  experiment  is  being  performed  or  shortly  after.    Third — that  the 
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drawing  should  be  an  out-line  drawing  and  never  a  picture.  Fourth — that 
much  work  should  be  done  in  representing  the  data  graphically.  Fifth,  and 
last — that  the  argument  and  operation  should  contain  the  entire  mathe- 
matical calculation  which  should  lead  to  the  conclusion  and  that  the  student 
should  see  the  proof  of  the  law  or  theory  of  the  experiment  in  his  own  work. 


HOW  TO  DISCUSS  ERRORS  WITH  PUPILS. 


C.   H.  SLATER.  PONTI.AC. 


Tlie  following  question  and  answer  is  found  in  an  article  in  School 
Science  some  months  ago:  "What  are  the  characteristics  of  the  training 
given  by  laboratory  courses?  In  the  first  place,  the  critical  faculty  is  directly 
stimulated,  the  observing  powers  are  in  constant  exercise,  and  a  wholesome 
self  reliance  is  cultivated."  The  first  reply  to  this  question  brings  directly 
before  us  the  importance  of  a  due  consideration  of  the  treatment  of  errors. 
The  pupil  ver>'  soon  finds  that  most  statements  in  the  book  are  only  approx- 
imately true  under  the  conditions  of  his  experiment.  He  observes  the 
effects  of  varying  the  conditions  of  the  experiment.  Soon,  he  discovers  that 
greater  care  and  better  apparatus  lessen  the  variations  from  correct  values 
and  as  a  result  he  gains  confidence  in  his  own  work,  understands  his  results 
l)etter.  ami  determines  for  himself  the  degree  of  dependence  to  be  attached 
to  them. 

It  will  therefore  be  the  purpose  of  this  paper  to  refer  briefly  to  a  few 
of  the  points  to  be  considered  in  discussing  ** Errors"  with  one's  pupils.  In 
a  general  way,  the  subject  should  l)e  outlined  and  explained  by  the  instructor 
at  the  time  their  first  laboratory  directions  are  given  previous  to  beginning 
that  work.  As  it  proceeds,  individual  attention  can  Ix?  called  to  errors  as 
specific  cases  arise.  After  a  half  dozen  experiments  are  completed  a  |)art 
of  a  fwriiKl  at  least  could  profitably  l>e  gpven  up  to  a  further  discussion  of 
causes,  remedies,  and  kinds  of  errors,  and  the  l)enefit  to  l)e  derived  from  a 
consideration  of  them.  The  note-lK)ok  discussion  of  each  experiment  should 
give  a  good  account  of  such  errors  as  may  occur  and  their  effect  on  the 
results.  This  first  discussion  of  errors  should  by  all  means  distinguish  clearly 
l>etween  errors  and  mistakes.  The  former  can  not  Ix?  avoided;  the  latter 
siiould  seldom  occur.  The  one  offers  an  opportunity  for  improvement,  the 
otiier  is  failure.  Mistakes  have  their  origin  largely  in  lack  of  preparation, 
together  with  careless,  hurried,  and  impatient  work.  As  a  result,  it  often 
l>ecomes  necessar>-  at  first  to  give  a  pupil  lessons  in  arithmetic  or  reading  and 
to  ask  for  repetitions  of  the  experiment.  He  also  obscr>-es  a  class-mate 
working  near  by  who  is  more  successful  because  of  previous  preparation  and 
careful,  thoughtful  work.  Thus  the  poorly  prepare<I  pupil  sees  half  his  time 
wasted,  sees  classmates  go  ahead  of  him  and  the  lesson  of  avoiding  mis- 
takes  is  soon  learned.    I  find  also  the  requiring  of  a  good  permanent  record 
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lessens  the  num1>er  of  mistakes.  On  the  other  hand  errors  must  occur,  but 
they  may  l>c  made  small  an<l  some  nearly  eHminated.  The  pupil*s  task  is 
to  point  cut  w  IxTc  they  arise,  to  show  their  effect  on  the  resuh  obtained,  and 
to  explain  anv  device  or  method  bv  which  thtv  mav  be  avoided.  To  enable 
ihem  to  do  this  I  find  the  following  classification  to  be  helpful,  viz. :  General, 
Instrumental,  and  Tersonal  Errors.  The  most  common  mav  be  called  Gen- 
eral  Errors  which  include  such  as  result  from  inexperience,  limited  time,  poor 
light,  approximating  fractional  parts  of  scale  units,  etc.  These  may  be 
eliminated  in  a  large  measure  by  the  method  of  averages  and  by  var>'ing  the 
conditions  as  much  as  possible.  The  use  of  checks  at  every  available  place 
aids  greatly  in  detecting  errors  and  mistakes,  one  other  thing  that  might  be 
mentioned  as  a  general  remedy  because  of  its  very  healthy  influence  on  the 
work  is  to  require  the  finding  of  the  per  cent  of  error  in  all  quantitative 
work.  These  general  sources  of  error  and  remedies  as  the  name  signifies 
apply  to  all  experiments,  while  the  other  kinds  are  more  special  and  must 
be  trcate<l  as  thev  arise.  Instrumental  and  Personal  Errors  are  for  the  most 
part  remedie<l  by  special  devices  of  method  and  apparatus.  The  former  will 
include  such  errors  as  result  from  crude  apparatus,  friction,  parallax.  Capil- 
larity, radiation,  etc. 

Personal  Errors  are  such  as  depend  to  some  degree  on  one  or  more  of 
the  senses,  as  on  touch  in  the  adjustment  of  the  micrometer  screw  and  X'emier 
Califiers,  or  on  hearing  and  sight  as  in  measuring  the  length  of  a  resonant 
column  of  air.  or  finding  the  laws  of  vibrating  strings.  It  certainly  would 
tie  interesting  to  discuss  at  some  length  methods  and  devices  for  eliminating 
these  instrumental  and  personal  errors,  but  they  are  so  well  pointed  out  in  our 
manuals  that  it  will  not  Ikt  nece«^sary  to  take  them  up  in  this  paper.  As  to  the 
value  of  a  consideration  of  errors,  little  nee<l  be  said  to  the  pupil.  To  him 
there  are  several  obvious  reasons.  He  judges  the  accuracy  of  his  own 
work  and  sees  the  aflvantage  of  this  or  that  method  under  such  and  such 
conditions.  His  ingenuity  is  exercised,  while  at  the  same  time  constructive 
«ind  careful  habits  are  forme<l  in  overcoming  difiictilties  that  arise  which 
hinder  him  from  obtaining  the  desire<l  resuhs. 


<a)  WHEN  AND  WHERE  SHOULD  THE  NOTE-n(^)K  BE 
\VKITTE.\?    (b)  CORRECTION  OF  NOTE-BOOKS. 


L.    M.   P.XRROTT,  SAGINAW. 


The  topic  tt>  assigned  involves  two  thoughts.  I  cannot  ansiK-cr  either 
of  them.  In  the  few  moments  allotted  me.  however.  I  will  but  briefly  attempt 
to  present  tiu*  method  I  have  followed  and  then  throw  it  open  for  discussion. 

Two  days  lietore  his  laboratory  period  each  pupil  is  told  the  number  of 
the  experiment  he  is  to  work,  and  is  expected  to  have  both  himself  and  note- 
Imm/k  pre|iare<l  when  he  enters  the  laborator\',  so  that  he  can  immediately 
attack  his  problem  by  a  straight  from  the  shoulder  method.    At  the  begin- 
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ning  of  the  laboratory  period  he  is  handed  one  of  the  printed  forms  indicated 
below,  and  all  his  data  is  recorded  in  duplicate,  in  his  book  and  on  this  form, 
exactly  as  taken.  This  duplicate  is  left  with  the  teacher,  all  the  calculations 
being  indicated  below  the  recorded  data  and  as  much  worked  out  as  time  per- 
mits. Then,  during  the  coming  week,  each  pupil  in  the  quiet  of  his  own 
home  must  write  a  discussion  of  his  experiment,  bringing  out  its  purpose, 
the  principles  involved,  his  observations,  manipulations,  conclusions,  etc.,  in 
the  ver>'  best  literary  style  of  which  he  is  capable. 

SAGINAW,  EAST  SIDE.  HIGH  SCHOOL. 


PHYSICAL  LABORATORY. 

t  No.  . . . 

No. . . . 
No. . . . 
No. . . . 
No. . .  . 
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[90..                               Experiment 

' 
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Calc 
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These  data  sheets  enable  the  teacher  to  keep  in  close  touch  with  each 
student's  progress,  and  a  daily  record  of  what  has  been  attained.  Each  is 
carefully  looked  over,  the  character  of  the  data  taken  and  the  indicated  cal- 
culations outlining  to  1  large  degree  what  the  pupil  has  acquired  from  the 
experiment.  Once  a  month  the  books  themselves  are  put  in  the  teachers 
hands  and  the  discussions  are  carefully  read,  marked,  and  points  noted  for 
consultation  with  the  pupil. 


—  60  — 
A  METHOD  FOR  DETERMINING  THE  DENSITY  OF  GASES. 


F.   R.   GORTON,   VPSILANTI. 


That  air  has  weight  may  be  ascertained  by  the  use  of  an  incandescent 
lamp  bulb  and  a  balance  that  turns  easily  with  o.i  gram.  The  bulb  is  first 
counterpoised  by  means  of  shot  or  sand.  Air  is  then  admitted  by  inserting  a 
nail  in  the  neck  of  the  bulb  and  tapping  it  lightly  with  a  mallet.  The  end 
of  the  tube  C  shown  in  the  figure  is  thus  broken  off  and  every  fragment 
caught  in  the  bulb.  On  replacing  the  bulb  upon  the  balance  a  gain  of  nearly 
0.2  gram  is  shown. 

In  order  to  ascertain  the  <lensity  of  air,  it  is  advisable  to  remove  the 
brass  fixture  attached  to  the  bulb  and  clear  away  every  particle  of  cement 
The  bulb  is  then  weighed  as  accurately  as  possible.  Dry  air  may  be  col- 
lected in  a  small  gas  bag,  from  which  it  is  admitted  into  the  bulb  by  a  T-tube 
arranged  as  shown  in  the  figure.  The  rod  D  extends  through  the  tube  pro- 
jecting at  the  ends.  The  joint  A  is  made  air  tight  by  means  of  rubber  tubing. 
At  B  a  piece  of  tubing  causes  the  glass  tube  to  make  an  air-tight  connection 
with  the  bulb  N.  If  the  inlet  pipe  is  now  connected  with  the  gas  bag,  a 
tap  upon  the  rod  at  D  will  break  the  bulb  at  C  and  admit  air  from  the  gas 
bag.  The  gain  in  weight  having  l>een  found,  the  volume  of  air  admitted  is 
determined  by  filling:  the  bulb  with  water  of  known  density  and  weighing. 

The  density  of  other  gases  is  found  by  filling  the  gas  bag  with  the  dr>' 
gas  whose  density  is  required  and  admitting  it  in  the  same  manner. 


AX  KXPKRIMKXT  FOR  ILLU.^TRATIXG  OSMOTIC  PRESSURE. 


1.   F.  ADAMS.  IlKTROlT  CENTRAL  HIGH  S(  HOOL. 

• 

.  It  is  wcl!  known  that  the  walls  of  many  plant  cells  form  **semi-per- 
mcablc"  membranes.  Such  membranes  allow  diffusion  of  certain  sub- 
>tancc'i  tliroiij^h  them  in  (»ne  direction  while  not  permitting  diffusion  in  the 
op|K)sitc  <lirecti«»n.  Dr.  I^uis  Murliach.  of  our  school,  first  called  my  atton- 
li<»n  t«»  the  use  •>(  the  carrot  an<l  other  similar  vegetables  for  the  purpose  of 
illi'>trating  <>snu»is. 

To  iKTionn  this  c.xjKTimcnt  a  hole  is  bore<l  along  the  axis  of  a  large, 
souml  carrot,  aU»ut  lo  cm.  <leep  and  2.5  cm.  in  diameter,  a  carpenter's  bit 
l>ein^  used  for  the  purfK)se.  I  also  peelefl  the  carrot  up  to  its  crown,  although 
I  su>|K'ct  that  this  is  unnecessary.  The  cavity  in  the  carrot  is  then  nearly 
fille<l  with  sugar  and  water  added  to  it  to  within  a  centimeter  of  the  top. 
To  clo^e  the  cavity  a  two-hole  rubber  stop|)er  is  used,  in  one  hole  of  which 
is  inscrtc<l  a  long  piece  of  liarometer  tubing  having  a  bore  of  about  two  milli- 
meters.    After  the  stopper  is  driven  firmly  into  the  carrot  the  other  hole  in 
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the  stopper  is  closed  by  a  glass  plug.  There  should  be  sufficient  water  in  the 
carrot  to  entirely  fill  the  cavity  so  that  the  insertion  of  the  glass  plug  will 
force  the  water  a  centimeter  or  so  up  the  tube.  The  carrot  and  tube  are  then 
supported  by  a  clamp  so  that  the  carrot  stands  entirely  submerged  in  a  dish 
of  water.  If  care  has  been  taken  to  put  the  apparatus  together  so  that  there 
!s  no  chance  for  leakage  the  liquid  will  immediately  begin  to  rise  in  the  tube. 

At  my  first  attempt  with  this  experiment  the  liquid  rose  to  the  top  of  a 
tube  130  cm.  long  in  two  hours  and  a  half.  I  filled  the  same  carrot  again 
lengthening  the  tube  to  308  cm.  and  allowed  it  to  stand  during  the  night.  In 
the  morning  the  current  was  still  upward  while  a  trail  of  thick  syrup  on  the 
outside  of  the  tube  showed  that  the  sugar  solution  had  run  over  during  the 
night.  I  again  connected  the  same  carrot  by  a  U  tube  to  a  bottle  filled  with 
mercury  and  the  mercury  was  forced  up  a  tube  63  cm.  when  on  my  attempting 
to  move  the  apparatus  a  leak  occurred  and  put  an  end  to  the  ex|)eriment. 

As  the  osmotic  pressure  of  a  saturated  solution  of  sugar  is  known  to  be 
several  atmospheres  I  would  suggest  that  one  might  in  this  way  force  the 
mercury  up  to  a  considerable  height.  Possibly  it  would  be  found  advan- 
tageous to  bind  the  carrot  with  cheese-cloth  to  prevent  its  bursting,  and  the 
stoppers  would  certainly  need  to  be  fastened  in  place.  I  hope  to  hear  that 
someone  has  taken  the  matter  up  and  secured  interesting  results. 


GAS  GENERATOR. 


PRINCIPAL  JOHN  P.  EVERETT,  I»ONTIAC. 


When  I  began  teaching  physics  at  Grass  Lake  I  met  with  a  difficulty 
usually  encountered  in  small  places — no  gas  for  laboratory  purposes.  The 
matter  seemed  of  sufficient  importance  to  warrant  some  attention,  and  the 
apparatus  herein  described  is  the  result.  For  the  main  ideas  embodied  in 
constructing  the  generator  I  am  indebted  to  Dr.  Chadwick.  My  work  was 
rather  one  of  adaptation  than  of  invention. 

The  operation  of  the  generator  depends  upon  the  fact  that  an  inflam- 
mable gas  is  generated  by  pressing  air  through  gasoline.  The  actual  gen- 
erator consists  of  a  galvanized  iron  l>ox  12  in.  x  10  in.  x  7  in.,  a  Ui^gitudtnal 
section  of  which  is  shown  in  the  accompanying  diagram.  Let  down  from  the 
top  and  soldered  to  the  sides  are  three  partitions  (a )  which  reach  within  half 
an  inch  of  the  Ixjttom.  Two  partitions  (b)  extend  from  the  bottom  to 
within  half  an  inch  of  the  top.  (lasoline  is  introduced  by  means  of  an  air- 
tight cap  ( e).  The  bottom  shouhl  be  covered  from  one  to  two  inches.  Even 
distribution  is  secured  by  tipping  the  generator  on  its  side  and  righting  it  by 
turning  on  its  longitudinal  axis.  If  air  is  force<l  in  at  (c)  it  must  pass 
through  gasoline  three  times  and  emerges  at  (d)  a  highly  inflammable  gas. 

The  required  air  pressure  at  (c)  is  afforded  by  the  common  arrangement 
of  two  cylindrical  tanks  (h),'  the  lower  being  filled  with  water.     I   used 


tanks  about  three  feet  in  diameter  and  of  a  height  equal  to  twice  the  width 
of  galvanized  sheet  iron.  The  upper  tank  must  be  weighted.  A  triple 
pulley  (k)  fastened  to  the  ceittng  was  used  in  raising  the  tank.  Air  is 
admitted  as  the  tank  rises  by  removing  the  cap  (m). 

For  conducting  the  gas  from  the  generator  I  used  a  half-inch  gas  pipe 
ft)  running  along  the  back  of  a  bench.  Into  this  pipe  were  let  ordinary 
air  cocks  for  attaching  the  rubber  tubing  leading  to  the  burners.  Since  the 
generator  must  be  moved  each  time  it  is  filllcd.  connection  with  it  is  made  by 
flexible  rubber  tubing  (o). 

The  flame  is  quite  similar  to  that  obtained  from  ordinary  coal  gas.  It 
can  be  made  luminous  or  non-luminous  at  will.  The  Bunsen  burners,  how- 
ever, with  some  modifications,  can  be  made  to  work  very  well.  The  openii^ 
through  which  gas  is  admitted  to  the  base  of  the  burner  must  be  enlarged  and 
the  holes  at  the  side  of  the  tube  for  admitting  air  should  be  quite  small.  This 
1  accixnplishcd  by  slipping  a  perforated  paper  between  the  movable  collar  and 
the  tube. 
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This  generator  is  lo  be  commended  ( i )  for  its  cheapness.  Twenty 
ilollars  will  provide  an  elal>orate  apparatus,  while  a  serviceable  one  can  be 
constructed  for  much  le.ss.  (3)  It  can  be  made  at  any  tin  shop.  (3)  It  is 
safe.  The  flame  cannot  l»e  drawn  back  to  produce  an  explosion.  I  demon- 
strated this  by  i-xiKTimcnts  in  the  open  air.  (4)  lis  operation  is  economical. 
( >ne  gallon  of  gasolme  will  last  for  weeks.  ( 5 )  There  is  no  large  volume 
of  gas  store<l  to  leak  and  cause  trouble,  and  no  gas  Is  generated  except  as 
needed.  The  apparatus  is  rendeied  absolutely  inoperative  by  tying  10  a  peg 
the  rope  leading  from  the  pulley  (k). 

Xotr. — Since  the  meeting  of  the  Schoolmasters'  Qub  I  have  learned  that 
burners  are  now  manufaaun-d  which  are  especially  designed  for  the  gasoline 
flame.    They  can  be  obtained  of  houses  dealing  in  laboratory  supplies. 
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COEFFICIENT  OF  LINEAR  EXPANSION. 


C.  S.  COOKE,  DETROIT  CENTRAL   HIGH  SCHOOL. 


The  idea  for  the  fonn  of  apparatus  herein  described  was  suggested  to 
me  by  N.  H.  WilHams,  Shortridge  High  School,  Indianapolis.  After  experi- 
menting for  some  time  with  different  pieces  of  apparatus  for  measuring  the 
coefficient  of  Hncar  expansion,  I  can  safely  recommend  the  one  described 
below  for  its  simple  construction,  small  cost  and  reasonable  accuracy,  con- 
sidering the  several  sources  of  error  incumbent  on  any  coefficient  of  expan- 
sion piece.  Where  there  are  several  similar  pieces  of  ap|)aratus  to  be  set 
up  for  a  laboratory  section,  the  time  saved  by  having  apparatus  of  simple 
constrtiction  is  of  considerable  importance.  With  most  pieces  some  elec- 
trical device  is  used  for  obtaining  the  expansion.  Such  devices  are  often 
unreliable  in  the  hands  of  the  pupil.  ()ften  times  the  frame  work  for 
supporting  the  metal  tube  or  rod  will  expand  with  heat  or  moisture,  thus 
introducing  errors  into  the  result.  In  this  piece  there  are  no  troublesome 
electrical  contacts  and  it  is  comparatively  free  from  the  other  difficulty  men- 
tioned. With  the  piece  described  it  is  possible  for  the  pupil  to  obtain  several 
readings  during  the  lalwratory  period.  We  have  observed  that  results 
obtained  by  pupils  are  uniformly  better  than  with  any  other  apparatus  we 
have  trie<l. 
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The  apparatus  consists  of  a  brass  tube  (ah)  al>out  one  meter  long  (Fig. 
I )  whose  expansion  is  to  l)e  measured.  One  end  of  the  tulie  rests  in  a 
grooved  block  (d)  while  the  other  end  rests  on  a  small  lirass  roller  (i) 
which  carries  the  slender  pointer  (p).  (m)  is  a  counterbalancing  weight. 
The  roller  rests  on  a  piece  of  ground  glass  (k)  which  in  turn  is  mounted  on 
a  block  of  wood  (i).     (O  is  fastened  to  a  small  board  (r).     The  ground 
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glass  prevents  slipping  of  the  roller,  (f)  is  a  piece  of  cardboard  or  sheet 
metal  fastened  to  the  baseboard  (r).  The  pointer  moves  in  front  of  a  scale 
(s)  graduated  in  centimeters.  The  blocks  (d)  and  (r)  are  firmly  clamped 
to  the  table.  A  piece  of  gas  tubing  connects  at  (a)  with  a  steam  or  cold 
water  supply.  The  tubing  at  the  other  end  passes  through  a  hole  in  the 
block  (g).  This  is  to  permit  handling  of  the  outlet  tube  during  the  experi- 
ment without  disturbing  any  adjustments.  The  brass  tube  is  kept  in  firm 
conuct  with  the  roller  by  a  rubber  band  fastened  to  a  tack  at  (h).  The 
expansion  takes  place  from  the  fixed  point  (c).  A  small  pin  passes  through 
the  tube  and  projects  about  2  cms.  of  an  inch  from  the  under  side  and  is 
securely  clamped  to  the  block  (d)  by  a  brass  piece  (e). 

As  the  tube  expands,  the  amount  of  expansion  is  measured  off  on  the 
surface  of  the  roller.  This  expansion  bears  the  same  relation  to  the  move- 
ment of  the  end  of  the  pointer  that  the  diameter  of  the  roller  bears  to  the 
length  of  the  pointer ;  thus  in  figure  2,  £  :  S  :  :  d  :  p.  The  shifting  of  the 
center  of  rotation  introduces  no  error  that  is  measureable. 

We  have  tried  covering  the  tube  with  a  jacket  to  prevent  errors  by  radia- 
tion, but  do  not  find  that  the  precaution  is  of  any  particular  value. 

The  following  tabular  form  shows  the  method  of  recording  data  and 
calculating  results: — 

Length  of  tube*  in  cm 83.4  cm. 

Diameter  of  roller  (measured  with  micrometer  screw) 2402  cm. 

Temperature  of  the  water  (taken  at  outlet) 3**  .8  C. 

Temperature  of  steam  (computed  from  barometer) 99"*  .72  C. 

(Thange  of  tcmi)erature 95**  •  9^  ^  • 

First  position  of  the  |x)inter i  .00  cm. 

Second  position  of  the  pointer 13-49  cm. 

Change  of  position  of  the  pointer 12.49  ^"^• 

Expansion    (  x  :  12.49  •  •  2402  :  20) 1 500  cm. 

Expansion  jkt  degree   oot 574  <^^^- 

Expansion  ikt  dej^ree  per  unit  of  length 00001887  cm. 

.Accepted  coefficient  of  cx{)ansion 00001875  cm. 

Error  .00000012.     Percentage  of  error,  .6%. 


SOME  PHENOMENA  OF  HKiH  EREQl'ENCY  CURRENTS. 


BENJAMIN    F.   II.MI.EY,   AN.V   AKBOK. 


The  fundamental  principle  upon  which  the  operation  of  high  frecjuency 
apixaratus  is  based,  is  the  fact  that  the  discharge  of  a  condenser  is  usnaliy 
cUillatory  in  character.  In  other  words,  if  a  condenser  is  charged  anti  then 
allowetl  to  <lischarge  through  a  piece  of  wire,  the  current  instead  of  flowing 
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steadily  in  one  direction  until  all  the  energ>'  is  expended,  oscillates  rapidly 
back  and  forth  a  number  of  times.  The  case  is  precisely  aiialof^^His  to  that 
of  a  iKndulum  or  of  a  spring  suddenly  releasetl  from  pressure. 

Thus  in  Fig.  I  and  II  if  we  imagine  an  electric  current,  flowing  in  the 
circuit  of  I.  and  the  pendulum  in  motion  in  II,  the  analogy-  between  the  cases 
is  very  striking.  Thus  the  electro-motive  force,  driving  the  charge  into  the 
condenser  (equal  to  Q  C)  corres]K>nds  to  the  force  pushing  the  ])eiidulum  to 
one  side  (equal  to  k  s).  The  back  force  due  to  acceleration  m  {d^q  H-  dt-) 
takes  the  place  of  the  l>ack  H.M.F,  due  to  self-induction  L{dq*  -=-  c//'),  and  the 
force  due  to  friction  Ks'  =  l^Ads  -^  dt)  that  of  the  E,M,F  due  to  resist- 
ance RI  =  R(d(]  -T-  dt).  Indeed  the  e<iuations  for  the  two  phenomena  are 
identical,  and  we  can  calcidate  the  period  of  vibration  of  one  as  easily  as  that 
of  the  other.  The  theory  is  too  long  to  give  here,  and  I  shall  merely  give  two 
results  of  it. 


Fig.  II.  Kib.  I. 

( )ne  is  that  the  period  of  one  complete  vibration  of  such  a  system  is  given 
by  T  =  2  w  yJLC  comparable  with  r  =  2- Vu'-h^)  in  the  case  of  a 
pendulum),  and  the  other  is  that  in  order  to  have  any  oscillation  at  all,  it  is 
necessary  that  the  resistance  be  less  than  2y/  {L  -^  C)  just  as  in  the  case  of 
the  |)endulum  no  vibration  at  all  will  take  place  if  the  viscosity  of  the  medium 
in  which  it  moves  is  too  great. 

The  arrangement  of  the  apparatus  may  he  made  in  various  ways,  but 
the  most  usual  set-up  is  as  shown  in  Fig.  III.  T.  is  an  ordinary  alternating 
current  transformer,  charging  a  current  of  50  volts  and  120  complete  cycles 
per  second,  to  one  of  about  5000  volts,  and  of  course  the  same  frequency. 
This  charges  the  condenser  C  with  a  certain  quantity  of  electricity  240  times 
per  spct>nd.  In  Fig.  I\'  let  the  sine  curve  represent  the  variations  of  li.M.F, 
across  the  terminals  of  this  Arst  step  up  transformer.  At  the  |)oint  a  there  is 
no  li.M.F,  applied  to  the  condenser  and  consequently  no  charge  in  it.  As 
the  voltage  increases  along  the  curve  a  c  the  charge  in  the  condenser  also 
increases,  and  we  finally  come  to  the  point  /'  where  the  voltage  is  great 
enough  so  that  the  air  gap  g  (Fig.  Ill )  breaks  down,  and  allows  the  con- 
denser to  discharge  througli  the  primary  L  of  a  second  step  up  trans- 
former T^ 

This  circuit  of  the  condenser  the  spark  gap  and  the  primary  of  the 
second  step  up  transformer  is  like  that  of  Fig.  I  except  for  the  resistance  of 
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the  spark  gaq>  and  the  discharge  is  consequently  a  high  frequency  current. 
Tliis  current  is  represented  by  bdc  in  which  the  length  of  the  oscillations  is 
greatly  exaggerated  on  account  of  the  difficulty  of  drawing  them  sufficiently 
close  together.  The  number  is  probably  greater  than  is  shown  there.  From 
the  secondary  of  this  transformer  we  can  draw  a  current  like  that  in  the 
primar)'  except  that  the  voltage  is  increased  about  50  times,  and  the  current 
decreased  in  the  same  ratio.  This  gives  us  in  this  particular  machine  a 
current  of  a  frequency  of  435,000  double  vibrations  per  second,  a  voltage  at 
the  highest  ordinate  of  350,000  volts,  and  an  average  current  of  about  half 
an  ampere.  This  is  a  far  greater  output  than  can  be  obtained  from  an  ordi- 
nary induction  coil  of  the  same  size.  Tlie  spark  discharge  produces  a  regu- 
lar roar,  so  great  is  the  volume  of  airrent. 
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The  high  frequmcy  and  high  potential  transformer  is  of  exceedingly 
curious  and  simple  construction,  com|iare<l  with  the  ordinary'  induction  coil. 
The  primary  consists  of  only  four  turns  of  heavy  copper  strip.  This  is 
wound  up<>n  a  frame  of  woo<l,  somewhat  like  a  bird  cage,  only  with  fewer 
bars.  The  secondar\*  has  only  a  single  layer  of  200  turns  woimd  upon  a 
frame  within  the  other  one.  Owing  to  the  high  frequency  no  iron  core  is 
nredetl ;  imJeetl  its  presence  wouUI  !^  a  serious  detriment.  Only  about  350 
feet  of  wire  is  usecl  for  the  secondar>'.  in  comparison  with  about  five  miles 
which  would  he  used  in  an  ordinary  coil  of  like  voltage.  The  whole  is  im- 
mersetl  in  oil  to  provide  good  insulation. 

There  is  some  liability  of  an  ordinar>'  alternating  cturent  arc  forming 
across  the  gap  g,  and  to  prevent  this  a  motor  is  used  to  rotate  a  toothed  disc 
to  break  the  arc,  .An  air  blast  is  sometimes  used  for  the  same  purpose. 
The  coil  works  nearly  as  well,  however,  with  a  plain  spark  gap. 
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We  can  now  examine  a  little  the  results  of  our  two  equations.  Taking 
the  one  for  the  minimum  value  of  the  resistance,  R<2y/(L  -r-  C)  and  substi- 
tuting the  value  of  the  self-induction  and  the  capacity,  we  reach  the  inter- 
esting conclusion  that  the  R  is  less  than  17.2  ohms.  Thus  the  actual  resist- 
ance of  the  spark  gap  is  certainly  less  than  17  ohms  and  is  probably  much 
smaller  yet.     To  figure  the  frequency  is  quite  simple.     We  have  merely  to 

substitute  T  =  2ir  y/  (L -^  C)  and  get  for  a  result  T  = of  a  second  or 

we  have  435,000  complete  vibrations  per  second.  This  enormous  frequency 
is  the  distinguishing  characteristic  of  the  current,  and  is  the  cause  of  many 
strange  effects. 

Perhaps  the  most  curious  of  these  are  its  physiological  effects.  If  wc 
pass  an  ordinary  alternating  current  through  the  human  body,  all  the  aver- 
age person  cair  endure  without  excessive  pain  is  about  0.015  of  an  ampere. 
The  resistance  of  the  body  from  hand  to  hand  between  dry  metal  electrodes 
is  about  2500  ohms.  Then  since  the  power  expended  is  given  by  'HK  we  have 
0.015^X2500  =  0.56  watt.  In  other  words  about  half  a  watt  of  power 
applied  continuously  in  the  form  of  an  alternating  current  of  ordinary  fre- 
quency is  about  all  the  human  body  can  endure.  What  do  we  find  to  be  the 
rase  with  the  high  frequency  current?  As  far  as  I  can  find  nobody  has  ever 
constructed  a  machine  capable  of  giving  all  the  current  a  person  can  endure, 
so  what  the  limit  is  we  do  not  know. 

The  largest  amount  anyone  has  used  as  far  as  I  can  find  out  is  1.5 
amperes,  which  is  the  maximum  amount  Elihu  Thompson  could  obtain  from 
his  large  machine.  This  means  1.5*  X  2500  =  5600  watts  or  just  one  thou- 
sand times  the  amount  of  power  that  can  be  endured  in  the  form  of  a  low 
frequency  current. 

This  is  certainly  a  very  surprising  result,  but  it  is  not  the  worst  of  the 
case.  By  reference  to  Fig.  IV  it  will  be  seen  that  there  is  an  interval  from 
c  to  b"  during  which  there  is  no  current.  Now  the  1.5  amperes  is  the  aver- 
age (strictly  speaking  the  V  mean*  value,  but  practically  the  average)  value 
of  the  current  during  the  whole  time,  and  it  is  obvious  that  during  the  time 
from  6  to  c  it  must  be  larger  than  this  average.  Still  more,  if  we  take  the 
maximum  ordinate  as  at  d,  it  will  be  very  much  greater  than  1.5  amperes. 
Just  how  much  greater  this  is  it  is  hatd  to  say.  but  in  any  particular  case  wc 
can  approximate  it  so  as  to  get  at  least  an  idea  of  the  ratio.  The  argument  is 
too  long  to  give  here  but  it  leads  to  the  surprising  result  that  with  an  average 
value  of  1.5  amperes  the  maximum  value  of  the  current  is  probably  about  21 
amperes.  There  are  numl)erless  theories  regarding  the  harmlessness  of 
these  currents,  but  nothing  is  certainly  known  about  it.  The  fact  simply 
remains  that  there  is  not  time  between  the  very  rapid  oscillations  for  the 
muscles  to  respond  and  produce  the  painful  contraction  which  is  charac- 
teristic of  the  alternating  airrent  of  low  frequency.  Also  there  is  no  elec- 
trolysis which  is  probably  responsible  for  the  painful  effects  of  the  direct 
current. 
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Another  surprising;  pro|Hrny  of  these  currents  is  the  facility  they  f^vc 
for  uhat  nii^ht  tic  calii<l  "wireless  li^htinfi^/*  If  a  ^lass  {^1o)k\  exhaitsted  to 
the  pr<>}K*r  <lcv;ree  la  c-munon  incan<lescent  lamp  hulb  will  do.  but  a  Gcisler 
tuU*  is  Inrtler*.  l>e  hcM  near  the  hijjh  frequency  coil,  it  will  light  up  in  mucli 
the  >an!e  manner  a>  though  the  discharge  from  an  induction  coil  or  a  static 
machine  had  Ixx-n  |iasse<l  through  it.  There  need  be  no  connection  whatever 
Inrtweeii  tlie  tulK.*  an<l  the  coil.  This  is  easilv  understood  if  we  consider  what 
woulci  hap|K*n  if  we  held  a  lotjp  of  wire  in  the  same  position.  Some  of  the 
litK'S  of  force  from  the  transfonner  wtiuld  ]>ass  through  tlie  loop,  and  by 
their  rapid  change  of  direction  would  in<Iiice  oscillating  currents  in  the  loop. 
Precisely  the  same  thing  occurs  when  we  hohl  a  bulb  of  rarefietl  gas  there. 
Oscillating  currents  are  induced  in  the  gas  in  the  same  way,  and  it  is  these 
currents  that  cause  the  gas  to  light  up. 

This  is  an  ilhistratinn  of  electro-magnetic  induction.  The  same  result 
can  also  \k*  obtained  bv  electro- static  induction.  If  we  connect  the  two  dis- 
charge  riNis  to  two  metal  plates.  susfK'nded  atxiut  a  foot  apart,  we  create 
between  tlum  a  rapidly  alternating  electrostatic  fieUI  of  force.  This  is  here 
called  electn>-static  bv  courtesv  onlv  as  it  is  in  realitv  far  from  static.  If 
we  now  hiM  or  sus|)end  a  glotxr  of  rarefied  gas  Iwtween  them,  at  one  instant 
one  plate  will  Ik*  fxtsiiive.  the  other  negative.  Wy  the  law  of  attraction  the 
+  plate  w  ill  attract  —  electricity  to  the  enti  of  the  tul)e  nearest  it  and  repel  + 
el«H-tricity  lo  the  t»iher  en«l.     An  in.stant  later  (in  the  case  of  the  machifne 

rcferretl  to  --     nf  a  second  later)  the  conditions  will  lie  reversed  and 

870,000 

alt  the  cieciricit\  attracted  to  ttie  left  of  the  tulK'  must  rush  over  lo  the  right. 
an<l  tliat  i>n  the  rigtit  g'»  to  the  left.  This  continues  and  thus  an  oscillating 
current  in  >et  up  in  ttie  tulnr  whicli  causes  it  to  liglit  up. 

As  regants  tlie  applicatii»n  (»f  high  fre(|ueticy  currents  in  practical  engi- 
neering, tlu*  iiutJiNtk  i>  not  encituraging.  There  is  no  doutn  tnit  that  such  a 
system  cnild  Ik-  made  to  work  1  using  the  ordinary  incandescent  lamps  in 
tlu-  u>ti.d  manner.  an<l  nut  as  de.scri!ie<l  atxive).  t)Ut  several  disadvantages 
wcuiil  apiK'ar.  Tlie  tiigli  frequency  would  malce  troutde  on  account  of  the 
capac:i>  anil  nidtu'tii»n  itltvts.  and  the  regidation  wiHild  consiipiently  l»e 
tiad.  !  he  i»m1\  >a\ing  \\iiii!d  Ih*  in  the  co^t  of  transformers,  which,  as  was 
said  lK*t«»re,  wuuM  ru-ei!  n-*  irm  anil  very  few  turns  uf  wire,  and  conse<juentl> 
couM  be  built  vit\  vluap!).  Tlii-*  i^*  a  comjwratively  Mmall  matter,  however, 
and  there  S'.  ii"  !iki'!:!i  -m!  uf  s;i:!i  an  applicati«>n  in  the  near  future. 


This  is  the  Day  of 
School  Libraries 


RVvrr  *i:)io><1  in  Ibc  li'iiiiItt.  olivIbFT  l^r^v  cr  naitl.  ahoul-i  tiv  [jviivi'tol. 
with  the  tji.-);iiniui)n,  at  tcacl.  n(  n  giioA  M.-tiuul  lilinuy.  The  (iivvniltnu  Ian 
]Mici:>  tibc«  niluUi;  Inuka  Vfilbin  rmtch  a(  hII;  iuhI  ncsirr  twiniv  hflvi  inaika 
•n  wtif  uabfilctl  tii  tbr  purinae  twEii  inoviili^il.  anil  tu  «idi  Oiuoliu^  >■  at 
Hw  pTCTcut  tdtnc 

What    BooKs    to    Procure 
and  how  to  Procure  Them 

Book*         RfKlnniiii;  with  t^jxlevtini'it  Stnricn  af  Grm  Amcriaitu  for  LiuJt  Ainni 

^  •■.tnt  (lit  KccuD')  RcartRf  I-apiU,  <n  tutr  a  wnic  Tntijir  o(  Itiofc*  iilo«l  vnloiil'tr- 

Blofribphv  *■  *  HKHQii  of  I'Ktrvrlrr  Wl'Utifc  to  Ihc  ru*inS''»<l  •1««tr«l>icul»ofor iIh- 

and  Hlatfirv  ^l"'«  u'  infornintion  t'-iiuint.i1  in  Ibcm. 

Book*  ^         Ttii-*t  li- '.«  \-iiiintJ«  iiitul  tje  wtIKmi  \ry  prrnofu  *<lu>  tnire)  BD<i  who  nir 

Tr»v»l  i>1>4i^  loetpnsB  tliaa>cli't*  m  pan.  rintr  K'usU*]i  OenuuiiJeil  at  Utc  pnarnt 

«n<l  iloF'    C^upt-Dter'i  Nudh  Anicriica.  Sini-Ji  Aaicrioi.  AaU.  toil  Bitnifiv  niv 

n— «iil|iHiin  *"''*  buuki.    fMIivr  |^Kin}ililnil  iilila  vitll  tw  Ftfunil  la  wir  likl. 

Tlii-r  TTiiLU  U-  [-.[mlif  idtliodi  bviiis  uatdrnXiRi:.     Thry  •lianM  tw  m- 

■***»»;  U"    I  .  I'Uui.  wkI  llMSir  CbUilrm,  RwrtAV  Uia|iicn  oa 

'^    r:  1  -,li   In   font  Akk*.  Hdliier'a  Storiw  nf  AiUniat  Uft, 

si"*!**    ^^'  ii^,  iwi'lliiony  Pllirr>-*orll»iil  bnok>  of  »Mr»«f>oo»- 


BfKik>  ^ 
Sitk.ntl(krd   ' 
LltarKtura   ' 

Riflh    I 
School 
RalBrcnr* 
Book*  , 


.1   li.i«i'.-li   ClawicK,  Rnlf«'*  tii-rir*  of  fih^.V-    ,-■  .r.   . 
Li't'Tl'irr  rtfaoci*.  iin-l  miinv  •laM-lnfl  tifir^,  -  ..■ 


Annerican  BooK  Company 


N«W  YorK 

Onclnnatl 
CftleaQO 


521-531  Wabash  Avenue 
CHICAGO 


r 

^     ^ 

Proceedings 

Michigan 
Schoolmasters'  Qub 

Thirtr-Nlnlii  Mtctinf 

HUM  in 

rraUNTI.  Ha«li  II,  AcHI  l,  2, 
1104 

■ 

0FHCER5  OF  1903^                    ^^^H 

^^1                     IVcDdcnt. 

I'Hor   Dcxj.  1.  D'Orros,  VptlUnil              ^^H 

^^m                    Vin-PmulcHi. 

PiM  t.  L.  Snvoui.  Midi.  Agi.  Coll«,(*      ^^H 

^^B                       Secrcuiv. 

Lmom  p.  jDczxm,  Ann  Athat                       ^^^^M 

^^^^^H               Ttouu  r«i 

I'Mix  1->tiir  ['.  CvvNirt.  I^niiw                  ^^^H 

^^^H 

BxscunvE  coMurmo!                            ^^| 

^^^^^^^^^^^^             The  above  oftcen,  aitil                                                            ^^^^^^^^H 

^^^^^^^L 

VhOf.  Gmmji  Kkbrc.  Ann  Arboc                    ^^^^^^H 

^^H 

Svrr.  tt.  H.  ELit'M  Uranil  iUpiili                     ^^^^^^| 

^^^ 

OFFICERS  FOR  1904-5                           ^H 

^^^^^^r 

.    FftKi.  J.  1.  ^NVl>l'll.  Mlrh.  Aft.  Coltc^^^^^^l 

^^r                       VliX-rfeiMeot. 

.     Hub  ifirrtK  Tfttuia,  lUjOly         ^^^^^^^H 

^^^■^^            Sttcietuy, 

tmilt  f>.  Jiir^i  v«,          Ariwir             ^^^^^^^H 

^^^^^^^^ 

i:VKRKTT.  AdrlMI                        ^^^H 

^^^M 

exsamw  couMrrTHE                           ^^H 

^^^^^H                      The  4bow  nAcxn,  -ml                                                                ^^^^ 

^^^^K 

thot.  CioRcx  diMc.  Ann  Arbor                                ^^^H 

■ 

J«;m.       Il  VfAt-DQ,  U.*UamuM                    ^^^^^H 

INDEX 

GENERAL  SECTION.  fagi. 

Some  Problems  in  Education,  Prof.  /.  M.  Coulter.       i 

Overpressure,  Ancient  and  Modem,  .    Prof.  W,  //.  Payne.     15 

The  Leadership  of  the  Federal  Government  in 

Public  Education, Pres.R.I/.Jesse.     21 

PHYSICS  SECTION. 

A  Simple  Form  of  Maclfs  Wave  Apparatus,  .    Prof.  E.  A.  Sironi^.     27 

Relation  of   Mathematics  to  Physics  in  the 

High  School Dr.  If.  M.  Kaudail.     27 

An  Induction  Coil    Interrupter  for  Currents 

of  Hi^h  Voltaj^e,         .....     Pfvf.  (i.  E.  Marsh.     30 

New  Uses  of  tlie  Micrometer  Screw,  ProJ\  N.  E.  Smith.     32 

The  Use  of  the  Wire  Micrometer  in  Measur- 
ing Expansion,  .......       11.  N.  Chute.     34 

An  I\xjx.Timent  in  the  Interference  of  I^ight,       Pro/.  A^.  E.  Smith.     34 

The  Slaby  Arco  System  of  Wireless  Telegra- 

l>hy Prof.  L.  (,'.  Holbrook.     35 

A  Device  for  Regulating  Length  of  Air  Col- 
umn in  a  Resonator.   .         .  J.  E.  Eov.     38 

An  Experiment  to  Illustrate  the  Maximum 

Density  of  Water,  C.    W.  Euptoh's.     40 

ENGLISH  SECTION. 

The  VjiIuc  of  Literary  Models,  .  Rose  M.  Kavana.     41 

Prescrifjed  and  Vohnilary  Reading  of  the  Eng- 
lish Classics  by  Pupils  in  the  Secondary 
Schools,     .......        I.a'crah'c  C.  f/uit.     47 

HISTORY  SECTION. 

The  Teaching  of  Civics  in  the  High  School,  Jesse  P.  Paiis.     50 

The  Relations  Between  Teaching  of  History 
and  the  Teaching  of  Government  in  ^'c- 
ondary  Schools,  .....      Prof .  J .  A .  Eairlie .     56 

MATHEMATICAL  SECTION. 

Mathematics  in  the  High  School  Course,  Prof.  J.  I..  .\/arh/ej.     60 

Some  Generalizations  from  the  Elementary 

Gcometr>-  by  Means  of  Central  Projection,         /V.  -/.  li  Pierce.     65 

GERMAN  SECTION. 

Report  of  Committee  on  a  Uniform  Course  in  Gennan,  .  -73 

Suggestions  for  a  Small  Gennan  High  School  Library,   .  -77 


Michigan  SclAoolmeisters'  Club 


PROCia:niNr.s  of  run  thirty-ninth  mi-ktinc;.  hhld  at 

VrSILANTI.  MARCH    31.  APRIL  i.  2,  it^K\ 

P/\I?I:I?S 

KDITKI)  HY  THl-:  Si:CRi:TARY 


GENERAL  MEETING 


SOMK  PKOBLKMS  IN  KDUCATION. 


IM<l»ri:SSi)K    I.    M.    l'(»lI.TKR.    TNIVKKSITY   OF    CHICAGO. 


Never  in  the  historv  of  etlucation  in  America  has  there  been  such  a 
universal  ntovenicnt  towards  chanf^e  as  now.  Conscious  that  existing  plans 
must  be  modified,  all  who  are  interested  in  education  have  a  feeling  of  great 
unrest,  ant!  this  feeling  expresses  itself  at  every  educational  conference.  Dis- 
cussions are  endless,  and  often  apparently  fruitless,  for  opinions  are  as 
numerous  as  are  the  factors  of  the  problem,  and  the  mighty  power  of  what 
has  bien  over  the  frail  fonn  of  what  niiglu  Ik*  holds  us  with  a  tieath-likc  grip. 

It  is  not  f)rotvible  that  snwc  great  educational  reformer  will  arise  and 
lead  I's  directly  to  the  truth.  In  tliese  days  we  are  all  searching  for  the  truth 
so  eagerly  that  it  is  not  likely  to  come  as  a  sudden  revelation.  It  will  prob- 
ably come  by  a  series  of  approximations,  and  it  will  not  l>e  recognized  until 
it  has  lu'en  thoroughly  tested:  and  when  it  is  known  and  acknowledged  no 
one  can  tell  who  has  been  rcs|)onsible  fur  it,  for  it  will  have  been  evolved 
gradually  from  all  our  former  exi)erience.  There  is  no  problem  concerning 
which  we  can  »io  ill  afford  to  be  dogmatic:  and  no  one  concerning  which  we 
arc  so  dogmatically  inclined.  Inhere  is  no  question  concerning  which  past 
cxpcTJence  may  bo  so  unsafe  a  guide,  since  what  we  have  attained  cannot  be 
compared  with  what  we  hope  for  and  have  a  right  to  expect.  There  is  no 
problem  in  which  theorizing  may  lead  so  far  astray,  and  no  problem  which 
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has  l)ecn  so  covered  up  with  crude  theorizinjj.  We  do  not  understand  the 
structure  we  arc  stckinp  to  mrnlify  and  develop:  we  do  not  know  what  wc 
want  to  do  ft»r  it  when  we  shall  understand  it ;  and  we  do  not  know  how  to 
accomplish  when  we  shall  know  what  we  want.  Out  of  this  mass  of  ne^- 
tions  we  are  constructinp^  cuir  hypotheses,  and  even  venture  to  hope  that  they 
may  stand.  That  stmlent  of  education  has  not  advanced  very  far  into  his 
suhject  who  has  anv  fjreat  measure  of  ctmfulence  in  his  own  opinions,  or  in 
those  of  any  one  i-Ue.  The  i-ffect  of  all  this  should  Ix^.  not  a  discouraj^^d, 
but  a  rccejiiive  mind;  not  dojjmatism.  hut  lilierality.  There  need  be  no 
expectation  that  tlie  true  education  is  just  at  hand,  and  those  impatient  souls 
who  cannot  rest  content  until  everuhinij  is  settle*!  must  cultivate  the  scientific 
spirit,  which  has  Icarncil  to  labor  and  to  wait.  It  is  no  less  a  fact,  however, 
that  the  true  education  is  nearer  at  hand  than  it  was  last  vear.  and  that  its 
cominp  will  l>e  hastvni-d  in  pr»»p<^'riion  to  our  dissatisfaction  with  the  existing 
order  of  things,  and  cair  rejection  <»f  that  mind  benumbing  dopjma  that  the 
past  contains  all  that  is  Wst  in  e<lucation.  Our  educational  prowth  should 
be  like  that  of  a  vip^orons  trie.  riKite*!  and  j^ounded  in  all  the  truth  that  the 
past  has  reveaU*'!,  hut  stretchinjj  «»ut  its  branches  and  ever  renewed  foliape 
to  the  air  and  the  sunshine,  and  takmp  into  its  life  the  forces  of  today. 

With  such  a  preface  it  may  set^m  rash  to  sujjjjest  an>'thinj;,  but  all  of  us 
must  keep  suf:ire>!inv:.  if  it  is  only  the  supijestion  i»f  a  doubt.  The  subject 
anncuincrtl  is  br«  a<l  en«n'j^h  f^r  me  to  select  what  I  ch<M^se  from  the  mass  of 
cducatn-nal  |>r. fljli-nH  that  are  constantly  prrsentinp  themsrlves.  If  any  of 
tho'ic  whicii  1  have  silrcted.  or  even  all  of  them.  kV^  not  .seem  i>eninent  to 
voitr  sitnati*  n,  \'^\\  v.\\^\  understand  that  f'»r  Si»me  reason  thev  havi*  forced 
thitn^'  Ivt  -  ;:]  •  w  \v.\  a!it'ntion. 

The  t'i:-t  i»r  Mr  ni  I  wonld  sn'jv^e*'!  i^ : 

I.  7  lie*  ku\  .  •  *  *./  '.'Mt;:  —  I  hi-^  i*.  i)!iite  iiidriH-ndent  of  the  snbirct-matttr 
and  !'a»i  ti'»  n  ff r'-Ti.i-  !•»  \\\%*  e«]uij)mi-nt  of  the  srh^-'l  in  material  things  It 
o .prf •■T'';  <;!!>:»'•.•  \\w  c  TJT.'ii't  f  f  tcn«'h«T  and  ]»n|iil  in  the  act  of  tcachinj;.  Per- 
ha;«»»  \\\v  :ri"  t  i!;*}'!!-!:!?  v  -r'-  •  t  li^'-  ttarhrr  !»»  t"  aitprt-'iatr  thr  rxav't  Uifntai 
CMii/iti.-n  I  f  :'.:■  tirini  in  rif'T'i".  r  t-.  anv  snh'trt.  I  *nlr'«'i  then*  is  comi»lete 
ada|)tati"n  in  tlv^  r«tr:ir<I  t!'*-  c-  n:a«"t  i<i  a  failure.  Itadinii:  t«»  mutiia!  tli-jjust 
an<l  distru^'t.  It  lia**  b«  ••!!  in\  l;.*mJ  f'-rturv  !i»  \\iti^»^-  a  l:ir;;r  an;  lunt  «»f 
ti-arlrnv:  in  a'!  i:r:i'^ -.  a?T^  !*'r  inM^rt  ^-^ion  !tfl  i:jm  ri  nu*  ha**  bi-t-n  «'!ir  of 
asti»ri"»hinv:  la^V  •  i  »»i:".! ■'!••:!%  an<!  ilirrctnc-"  in  tin-  prrsrntali«'n  »if  sn>»;ects, 
ri»»ultiii:;  in  i:!t'T  *■- .nt'Mst  ti  Mv  <  \vn  C'»nr!i:*i"n  ha»»  !K*«n  that  \\\\<  indicates 
eitlur  iL*n«'raf:«*«-  ''f  llv  '•nbirrt.  f-r  larV  •{  trarhiiv^  ability,  or  a  wi«"><len 
a|i|i!iraT;"n  "f  ^'ifUi*  j  ••daL;'»i::ta!  rrti!:r!!i«nt  >\hich  ha**  Uin  Irarned  •»ome- 
wImti".  and  wlvch  is  lillur  r.  t  >\«irt?]  ai>iil\  ini;  in  anv  ca^e.  or  i^  w<»e!ul!v 
mi»»j»'ari'I  Hardly  ran  tluTi  !»•  'inai;:!]*'!  a  w-^rM*  Ci>inbinati«»n  than  w««»<len 
teachint:  by  •ji*-  i^n*  rant  ••!  :*'<•  ^.nb'tvt  In  a  i:reat  nia^^'i  of  leachinp.  instead 
of  u^inj:  v'!<'ar  t\j»r<*^'»  n  and  a  «hrec?  pre*cntati.»n.  the  effort  s*'ems  to  be 
to  usi-  ni.  Ht  n'ui'itinl  T»hra'»e'»,  a^  far  fnrn  an  ordinary  vcvalnilary  as  possible, 
and  to  approach  the  subject  in  such  a  devioim  way  that  its  siirmticance  is 
in  danger  ^A  Ikmhi;  mis>e<l  The  philosophy  of  teachinf;;  is  well  enoujjh  as 
a  kn*Vt:r.  uii'i.  but  pbi!i»-'phical  teaching  is  usually  out  of  place.    To  inject 
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the  abstractions  and  phrase-makinjj  of  normal  traininja:  into  the  school  room 
is  to  dismiss  clearness  and  all  intellectual  contact  with  pupils.  This  is  no 
criticism  of  peda.q^ogical  trainings,  for  I  would  be  the  last  to  sugjj^est  that  any 
profession  should  be  attempted  wihout  professional  training;  but  it  is  a 
criticism  of  those  teachers  who  do  not  know  how  to  apply  their  training,  and 
follow  what  they  regard  to  be  rules,  rather  than  principles.  Probably  the 
greatest  factor  in  this  result  is  the  fact  that  far  tcx>  many  teachers  have 
learned  the  fonn  of  teaching  merely,  and  have  strangely  neglected  to  gain 
some  knowledge  of  the  subject-matter  to  l>e  taught.  With  them  it  is  form 
without  substance,  and  what  else  are  they  equipped  to  do  but  to  go  slavishly 
through  the  motions  of  teaching?  There  is  no  flexibility,  no  power  of  adap- 
tation, no  ability  to  depart  from  a  fixed  routine,  and  hence  no  adjustment  to 
the  vorv  diverse  mental  conditions  they  must  meet  and  are  exiKCted  to  stimu- 
late. Xecessary  flexibility  in  mcthoils  is  impossible  without  a  broad  grasp 
of  the  subject  to  be  presented.  It  should  be  unnecessary  soberly  to  state  that 
metlnvls  of  presentation  amoimt  to  nothing  without  something  to  present, 
but  the  schixils  seem  to  need  the  statement.  The  amount  of  meaningless 
drudgery  that  this  senseless  formalism  has  forced  upon  pupils  has  long  been 
recognized  by  parents,  whose  indignatii^n  occasionally  breaks  out  in  condem- 
nation of  the  schools  as  places  where  mcth(Hl  has  run  t(^  seed.  It  is  very 
fortunate  that  the  human  mind  is  so  tough  a  structure  that  it  will  develop  in 
spite  of  teachers,  and  all  of  our  educational  experiments  have  not  succeeded 
in  sensibly  stunting  it.  I  have  alK)ut  concluded  that  the  great  problem  in  the 
act  of  teaching  is  not  how  to  imjxirt  instruction,  but  how  to  oppose  the  fewest 
obstacles  to  mental  development.  The  human  mind  has  a  mighty  way  of 
overc' ming  (obstacles,  but.  as  teacher,  we  have  no  right  to  attempt  to  make 
tluni  insurmountable.  I  have  almost  cried  out  in  indignation  when  witness- 
ing snme  pupil  whose  quick  mind  has  discovered  short  cuts  to  results,  ruth- 
lessly forced  Ufx^n  the  pnx*rustean  bed  of  metlnul  by  some  teacher  who 
knt'v.  s  <inly  one  way.  It  is  such  things  that  bring  the  profession  into  deserved 
conteni|)t.  as  one  thit  has  not  yet  emerged  from  blind  empiricism. 

The  n^^cessary  c<'mbination  of  knowkvlge  ni  the  subject  with  knowledge 
of  nvth(Mls  needs  further  emphasis  and  application.  It  is  often  sup|>osed 
that  the  lower  the  graile  or  the  more  elementary  the  subject,  the  le-s  the  need 
of  a  k!iM\vlcdge  of  the  subject  on  the  part  (^f  the  teacher.  There  can  be  no 
greater  nu'stake  if  successful  teaching  is  the  end  in  view.  In  no  part  of 
educational  work  is  flexibilitv  in  presentation  and  in  material  so  necosarv. 
as  at  its  very  beginning.  Truth  is  many-sided,  and  it  is  always  a  question  as 
to  which  side  shall  be  presented.  The  teacher  who  only  knows  one  side  is 
hopelessly  lost,  and  hence  becomes  doi:matic  and  useless.  For  instance,  I 
know  of  no  science  teaching  that  demands  a  broader  grasp  of  the  subject- 
matter,  and  a  more  facile  adaptation  of  material  to  purpose,  than  "nature 
study"  in  the  lower  grades.  So  long  as  it  is  committed  to  teachers  with  no 
scientific  training,  1  predict  that  it  will  be  a  failure.  It  is  in  danger  of 
becoming  worse  than  a  failure,  for  t«»  atone  for  lack  of  scientific  knowledge 
teachers  are  apt  to  have  recour.se  to  popular  1>ooks  upon  science,  full  of 
scn.sational  and  claptrap  statements,  and  actually  mislead  those  whom  they 
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are  gtiiding.  Tc;  escape  fnmi  the  l)r>iula|;;;c  of  the  book,  to  see  with  our  own 
e\es.  to,han'I!e  with  ♦nr  nwn  hamls.  to  jikIjjc  for  ourselves,  cannot  be 
brouijht  ah'Hil  by  the  retailing:  of  n-niances.  Kven  if  the  teacher  has  enough 
of  the  scientific  spirit.  i(»  say  notliinj^  of  sufficient  knowleilge,  to  discard  the 
romances,  the  Mverwhehninj^  <lan^er  is  that  the  pupil  will  be  set  at  dead 
work,  which  when  <li  ne  leads  to  nothin;:.  ( )bservation  merely  for  the  sake 
of  ol>ervati«.n  is  cruel  when  the  wurld  is  full  of  im]>i>rtaiit  things  to  be 
observetl.  lUit  how  can  a  teacher  select  the  important  things  ant!  discard  the 
trilling  tliin;;^  with'»;u  some  fundamental  l:nt»w ledge  of  the  subject?  Tlie 
whole  race  of  man  is  peculiarly  <ipen  t*»  humbugging  in  the  guise  of  science, 
and  this  will  l»e  int'/i>ifi«'il  if  school  children  are  to  1)e  humbugged  l)y  their 
teachers.  I  have  u^ed  as  afi  illu^trati-n  a  sul)ject  with  which  I  hap{M.*n  to  be 
familiar,  but  fanc\  that  it  i^  br.t  :iu  illu^^tration  of  all  the  rest.  Not  to  prolong 
the  discussit.n  of  th's  i»:iriicnl:ir  pr«»*niim.  it  is  my  desire  to  impress  the  fact 
that  the  act  of  teaching  deman<ls  a  knowIedL:e  of  su])jects  as  well  as  td 
methods,  that  th^re  ma\  be  the  ^natcst  amount  of  Hexibility  in  presentation: 
It  demands  simple  lai:;^uaL:e  ami  a  very  direct  style:  entire  suppressit»n  *»f  the 
phili'M.pl'v  I  if  a  <nbitct  \rM\\  there  are  fact>  enough  uimui  which  to  found  a 
little  sinvt'e  p!;i!''si  p^v  •  C'-mplete  abolition  t»f  all  pe<lagogical  cant:  ami  a 
re\erc!U'i"  i*.  r  in-:h  that  will  n.»t  jKTnut  it  to  U'  tritled  with  in  order  to  arouse 
a  f.u'liti  lUs  interest. 

\b  u»  \{  pr  'bleni  is  much  mi»re  s|H'cial.  but  it  has  long  been  a  troul)le- 
si»ire  "iir.  a::d  lias  a  certain  logical  connection  with  the  t»ne  alrea«ly  con- 
siilered.     It  is 

J.  .SV.VMiv  til  St'i't'tuiiiry  scht*rls.-  Trobably  no  subject  lias  brni  mi»re 
disriis.fi I  ijiri!!  th's  ..iif.  ;ii*.«l  ii  »i,-i-ms  well-nigh  threadbare.  Sch«H»l-teachers 
and  iiiii\rrsit\  !racl:iT>.  in  ci'iinuiltees  an«l  ci»nventii»ns  ami  addre>ses  and 
jKTii  ilicaN.  l:av.-  v.ris?;iil  wiih  iliis  problem.  The  sch«w»l-teachers  knew 
their  pupils  and  ilu-ir  facilities.  l»tii  not  iim  mui'h  alwiut  the  subjects.  'Ilie 
univrrsii\  ttai  lurs  knrw  tht  suli;..  ^ts  l.nt  very  little  almiit  the  pupils,  and 
still  lesN  ab-  i:l  the  i.uiliiit  s.  It  was  lianl  i't»r  l"»th  to  •K:cuf)y  the  same  stand- 
jH'ir.t.  a!'!  1-th  u«rr  M'tlintil  to  In-  si  ::vv.  hat  d"::ma:ic.  the  !iivversii>- 
tea«.-iier.  f»  rh:ii'S.  a  ht:!e  :!ie  m  re  S4»  Schi-**!  jiatnais  with  their  demands 
have  bre:i  a  factor  also.  Tlie  resi:;i  is  wiiat  \«»u  •^le.  aiiil  v«Ty  far  from  satis- 
fact.  rv.  f-if  u'-hImt  uiiiv»rsi»\ -t»aii'.ers.  :•■  r  s^h<«ii!-!eacbirs.  ni-r  patn-iis  can 
Ik*  >aid  to  In*  saiisiit--!.  There  >cims  !»i  bi*  wr!!  nii^h  g«!ieral  C'ins«'»u  to 
nd'.u'f  tl'.i-  iirnilx  r  ■•?  stjl-nt-  n.asi.'.jirail'.f't:  uniWr  the  name  '*i  science,  to 
rcstruM  tlui'.i  i«»  a  few  funilarTi'iMal  'ifit-s.  ?.►  iniTeav  as  much  a**  possiMr  the 
time  ilivt-ttil  to  eacii  one.  and  ti  msisi  u|>.  p.  the  lalH.ratt»ry  as  an  essential 
adjunct.  Tiiis  i*.  a'ixai'.crr.g  \ir\  far  in  wh.it  wt  U-lieve  ti»  1»e  the  right 
dirrcti"n.  \ki\  ;t  is  ni«'rr  an  advaiici-  in  ••pini'-fi  Oiat  in  |>ract:ce.  It  di*ts  not 
litci  vr.r  me  t  •  particu'.ari/*-  ci  nci  rnin;;  aM  the  sriinces.  !»!it  I  wish  to  make  a 
few  sngj^estions  c«nct  rr.:ni;  that  «  lu-  with  whicli  I  am  itlentified.  and  the 
principles  stated  may  \h*  capable  of  application  to  all  the  rest. 

Am«»ng  th**  funtlamental  scii  tues  l»i»tan\  finds  a  prominent  place,  as  pre- 
senting n materia!  e\ei\ where  jiresent  and  easy  !«»  handle,  as  entenng  largely 
into  our  ever\  day  li\e<.  a<  iH'C!:!iar!y  adapte«l  to  serve  the  variety  of  pur- 
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posos  in  view  in  a  science  study.  As  this  science  has  been  revohitionized 
within  a  few  years  anci  is  still  in  a  jKTiod  of  extreme  revolution,  the  schools 
h.ive  found  themselves  stranjj^ely  at  variance  with  the  universities,  and  are 
plainly  and  repeatedly  told  that  their  botany  is  an  absurdity.  Tlicse 
unpleasant  statements  arc  usually  received  with  becominc:  meekness,  as  com- 
injs:  from  those  who  are  supposed  to  know,  but  have  led  to  nothing  or  to 
chaos.  The  ancient  type  of  botanical. teachinp^.  lineal  descendant  of  the  time 
when  IxMany  was  rep^arded  as  more  aesthetic  than  scientific,  was  to  regard  the 
flower  as  the  only  material  worthy  of  examination,  and  the  name  of  the 
plant  which  bore  it  as  the  ultimate  fact  to  l)e  learned.  All  consideration 
of  plant  organs  was  limited  to  thtir  usefulness  in  helping  to  obtain  some 
trace  of  this  all-important  name,  and  botany  became  a  somewhat  elaborate 
{jame  c^f  hide-and-seek.  Interested  publishers  supplie<l  the  school  with 
**aualvtical  kevs"  for  chasinir  the  delusive  name;  inj^enious  teachers  and 
othiTs  tlevise«l  analytical  blanks,  in  which  the  fleeting  observations  could  be 
set  down,  and  by  which  all  impertinent  observations  could  be  suppressed  and 
the  observer  turned  into  a  countinj^  machine:  herbariums  began  to  be 
demanded,  who-^e  value  was  measured  by  the  names  tagged  to  the  specimens. 
Is  it  a  wninler  that  botany  came  to  be  regarded  as  a  collection  of  not  especially 
attractive  names?  There  is  no  doubt  that  such  work  found  a  readv  interest 
in  certain  pupils,  and  that  botanists  have  Ihxmi  born  out  of  just  such  condi- 
tions :  but  the  chief  comj)laint  is  that  this  is  not  botany.  It  holds  about  the 
same  relation  to  botany  as  does  a  collection  of  postage  st.imps  to  geography. 
Tiie  universities,  after  they  had  learned  a  little  Initany  themselves,  mse  up 
and  condemned  this  masquerade,  and  the  universities  did  well:  but  what  did 
thev  seek  to  substitute  for  it?  The  sciiools  were  told  that  a  laboratorv  must 
Ik*  e<|uipped  with  compound  microscopes:  that  botany  could  l)e  seen  only  by 
peering  through  a  lens:  that  all  the  plant  groups,  from  the  lowest  to  highest, 
especially  the  lowest,  must  be  pas-^etl  in  review.  It  was  urged  that  by  this 
method  alone  conld  there  be  gained  any  proper  cf>nception  of  the  plant 
king* lorn.  The  sch'>ols.  as  many  as  could  command  the  s|>ecifie<i  equijmient 
or  believed  in  the  advice,  made  the  change.  V(»ung  men  and  young  women 
fresh  fn>m  university  lal>oratt"»ries  were  calle<l  ujxui  to  direct  the  work,  and 
the  'ichf»ols  waited  to  be  revolutionized.  It  was  of  intense  interest  to  me  to 
watch  the  result,  since  my  own  voice  was  as  loud  as  any  in  recommending 
the  change,  and  it  had  the  entire  consent  of  my  judgment,  \umerous  new 
books  appeared.  InMh  text-books  and  laboratory  guides,  the  favorite  K-gend 
In-ing  "ft^r  high  schools  and  colleges":  this  time  written  by  the  ct)llege  men, 
anri,  a^  the  school-teachers  soon  learned,  from  the  college  standiK)int,  which 
calculates  upiMi  lime  and  equipment  an<l  a  rea'^onable  amount  of  intellectual 
maturity.  The  schools  l>e,gan  the  struggle  and  they  have  l)een  struggling 
ever  «ince.  I  have  v» sited  numerous  high  sch<v>ls  to  inspect  their  work  in 
botany,  schools  that  ct^ntain  the  best  possible  facilities  for  this  kind  of  work, 
and  I  wish  to  give  the  result.  Taking  an  excellent  school  as  an  example, 
I  foimd  it  equipped  with  lal>oratories  that  put  to  shame  tlK>se  of  many  col- 
leges, and  the  work  in  charge  of  thoroughly  trained  special  teachers,  conv 
petcnt  to  get  the  l>est  results  possible.    The  plant  kingdom  must  be  presented 
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in  four  or  five  months.  The  conj^estcd  state  of  the  schedule,  however,  a 
pcifectly  normal  stal**  in  <cTon<lary  schools,  permitted  only  two  exercises 
each  week.  ?«.nu'  thirty  or  forty  exercises,  therefore,  of  one  or  two  hours 
each.  reprisiMilcii  the  actual  tin'.c  at  command.  It  should  he  said  that  the 
instructors  rel)elled  U»th  at  the  time  and  the  field  to  be  covered,  but  a 
Ju|3;j;jemaut  system  nuist  override  all  such  protests,  and  the  result  must  lie 
demanded  without  anv  reference  to  conditions.  The  plant  kingdom,  there- 
fore, was  marshallcil  throuvjli  its  representatives:  fleetinjj  jjlimpses  of 
unknown  an<l  unrejo.j^nizal>le  thinj^s  weri*  olttained  throup^h  the  microscope; 
that  most  difficult  art  of  interpretation,  without  which  the  microscope  is  but 
a  delusion  and  a  snare,  could  n^»t  1)e  cultivated:  a  rapid  succession  of  imre- 
latetl  olijects.  Uvctminj)^  increasingly  ct»mplex  and  hence  more  difficult  of 
interpretation,  was  presentc<l  in  bewildcrinji^  haste:  the  brief  lectures  dealt 
with  the  most  fundamental  and  philosophical  tniths  of  biolopy.  At  the 
conipletitui  of  the  course  I  conferred  with  several  of  the  l)riphtest  pupils 
and  soujjht  to  di«;cover  their  knowledge  oi  the  plant  kinjfdom.  It  was 
simplv  coniiisi<»n.  I'ndoulUedlv.  there  are  a  few  favored  schools  where  a 
more  liU'ral  manatjtment  can  show  l)etter  results,  but  I  believe  that  the 
result  ijiven  is  the  'general  one.  Therefore.  I  am  ready  to  confess,  contrary 
to  inv  ft»rmer  h'»ne-t  conviction  and  earne»it  contentitni.  that  the  universities 
ma<le  a  l)lun«!er  in  thiir  advice.  The  old  meth'»d  was  verv  narrow,  and  verv 
sujK'rficial.  hut  it  ^ave  a  certain  kind  «"1  contact  with  nature.  The  new 
method  iN  l>ri>a<l  and  phil'-'i'-pliical.  but  it  withdraw>  pupils  from  contact  with 
natiire  and  niaki  ^  lK)tany  ;i  thint;  of  ihe  laNiratory  table  an«l  the  micri>>ct»pe. 
The  latter  iieid>  lim*  and  <*mc  maturity,  as  well  a-^  eriuipnu-nt.  to  <leveli>p. 
There  i*i  -I;!!  .'in'-tl.tr  rh:'--  "f  b'»!any.  \\I:ich  i>  c«»mini:  rapid! v  int.*  pri'^mi- 
nei5Cf  :\r.'\  xili'di  i>  rr.unin-L^  sniVirimt  tTL'ani/atfon  t"  Ik-  utilized  by  the 
sclii  "K.  v.!:icl".  I  l'!:i-\f  i<  ilestjred  t"  be  tl'e  t'leM  cultivati-d  bv  «*c«iM«larv 
sc!i'«!<.  It  liaN  ;»I!  tl:e  br-'adih  and  phi!«*»t  pin  of  the  niorpholojrioal  wi»rk 
tliai  in  Ix'int;  all*  nifitrd.  and  a  much  nv»ri-  ratii'iial  contact  v.ith  nature  than 
the  •  !•!  nvth'-*!  "f  -"cal-i-d  "aiMl\sis"  brought.  While  it  is  often  claimed 
that  studie*-  are  nierelv  t-mIs.  ti«  l»e  thr«»wn  aside  when  the  reMill  lia<  K-en 
o!»lained.  tlit  rt-  are  certainly  vine  snbtict^  at  lea^t  ni  wbicii  tlir  ci'T*!'*'t  a< 
well  a<  t*if  'li-cipl!!!'.-  is  t.«  Ik-  considered.  It  i*'  very  inux'rlant.  for  example, 
tl'a!  t!  I  !";•:!  a:  s.  nie  time  shall  come  into  rational  ci>ntact  with  the 
ph«-niinena  .•!  l:lt.  a-^  priMnted  bv  plants  «  r  animals  iir  Nab.  and  thi<  quite 
apart  from  \rr  ilisripline  sueli  study  \<  adapted  ti»  afTiTil.  Thcso  phenomena 
ent'T  t'N»  mt!«h  int  »  the  necrs^arv  extnTience  *>(  ever\»ne  to  be  di^revjanleil 
in  schemes  of  edn«*ati"n.  It  is  sncli  a  contact  that  the  new  N»tany  !i»-inf;<. 
F*lai^t<  :.re  r*  irar-led  as  l!vin;;  tlr.uijs.  jK'rf  rmmi:  a  variety  of  ofH-ration*. 
^eu'^itively  adaptini:  tbem<el\rs  t.-*  varvin:^  exttrT^al  Ci'n«lition<.  a<-»viatinK 
th'n>»lve<  int"  c-mnrinities  .  f  variou<  Kin^U.  <Mvupyini^  a  definite  place  in 
nature  Tins  nM»»s  impn^si'  n  -f  p!ant«i  as  a  wh«  :e.  and  of  the  c« editions 
which  iletermin**  their  distribut:'»n  an*I  a-*'^  c:ati««r.,  is  tlu*  httinij  intnxluction 
to  m  re  d I  tailed  study.  The  main  trouble  with  the  morpholi*^*  work  of 
(►ur  <ch'N«ls  to- 1  lay.  .in«l  of  man\  c*x  «.ur  colleije*.  a-;  well.  \<  that  the  stnictures 
ob^er\rd  caiui'  t  Ik*  related  proj>erl>.    TluTe  i*  nn  i»acki:rotin«I  uf>'»n  ■  h-i-h  the 
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details  can  be  projected.  The  substitution  of  intellijjent  field-work,  not  col- 
lecting, for  some  of  the  laboratory  work,  the  introduction  to  plant  societies 
and  the  recognition  of  their  peculiarities,  the  constantly  deepening  impres- 
sion that  plants  are  things  which  work  as  well  as  exist,  which  perceive  and 
having  preceived  respond,  must  certainly  commend  itself  as  resulting  in  a 
worthy  primary  impression  of  the  plant  kingdom.  It  is  not  the  superficial 
search  for  so-called  flowering  plants  and  their  names ;  it  is  not  the  monoto- 
nous treadmill  of  morphological  work  and  microscopical  examination;  it  is 
that  which  gives  significance  to  both,  and  introduces  plants  as  living,  sensi- 
tive, respcMisive  organisms;  not  scattered  at  haphazard,  but  organized  into 
communities  with  all  sorts  of  mutual  relations,  and  giving  significance  to 
every  landscape;  not  passive  and  helpless,  but  exceedingly  active  and  able 
to  take  care  of  themselves;  not  things  to  be  used  and  admired  merely,  but 
also  the  great  revealers  of  those  fundamental  laws  of  biology  whose  study  is 
to  lead  us  eventually  into  the  deepest  recesses  of  knowledge.  The  principle 
involved  is  to  lead  to  a  correct  impression  of  general  truth  by  means  of  per- 
sonal contact,  from  which  advance  in  anv  direction  mav  be  made.  The 
preparation  for  such  teaching  is  not  easy,  but  I  have  long  since  given  up  the 
impossible  task  of  devising  some  method  of  teaching  botany,  or  anything 
else,  that  can  be  used  by  teachers  who  know  nothing  of  the  subject.  The 
teacher  who  knows  nothing  of  his  subject  is  necessarily  a  failure,  and  it  is 
perfect  folly  to  tr>'  to  prop  him  up.  There  is  nothing  for  him  but  to  stop  the 
farce,  and  either  learn  something  t(^  teach  or  seek  some  other  employment. 

It  must  be  confessed  that  much  of  the  trouble  with  science  in  the 
secondary  schools  has  come,  not  simply  from  teachers  who  know  no  science, 
but  (^fton  from  the  lack  of  pedagogical  instinct  that  compels  them  to  adapt 
their  training  to  school  and  pupils.  They  seek  to  establish  a  minature  college 
lal>(»r:ii(>ry.  a  lah< oratory  peculiarly  ill-adapted  to  school  conditions.  It  seems 
to  Ik'  a  hard  lesson  for  university  graduates  to  learn,  who  undertake  to  do 
secondary-school  work,  that  a  sect »ndary  school  is  n(-t  a  ci>llegc.  and  that  it 
demands  its  own  peculiar  kind  of  teaching.  Slavish  rrpotitiiMi  of  college 
work  in  the  secondare'  schools  is  necessarily  a  failure.  The  college  supplies 
knowledge  of  the  subject,  and  the  general  spirit  which  should  per\'ade  it, 
but  it  should  never  be  taken  as  an  exact  ukmU-I  for  the  secondarv  school. 

\  Xaturc  study. — In  the  same  connection  I  wish  to  speak  briefly 
of  "nature  study."  At  first  sight  it  may  seem  to  have  little  to  do  with  the 
secon^'ary  schools  and  colleges,  but  from  my  point  of  view  it  is  a  subject  of 
vital  Mni)ortance  to  the  whole  scheme  of  education.  Although  formally  men- 
tioned only  in  connection  with  the  lower  grades,  it  underlies  the  jv.ssibility 
of  future  work,  and  its  absence  accounts  fi>r  the  strange  inequality  in  num- 
bers oh<ierved  in  the  later  vears  «»f  training  between  those  with  scientific 
tastes  and  tiiose  without.  .\nv  educational  scheme  which  for  years  per- 
sistently excludes  any  phase  of  w(»rk  nnist  expect  a  ctunparatively  small 
response  when  it  is  finally  ofTere<l. 

I'nder  this  somewhat  comprehensive  title  of  '^nature  study"  there  has 
entered  the  schools  an  element  of  teaching  so  fresh  and  vivifying,  that  it  has 
come  as  a  revelation,  and  will  certainly  work  a  revolution.     The  average 
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school  curriculum,  fairly  riveted  upon  us  by  lonp^  years  of  precedent,  seems 
to  he  cstalili>*urd  upon  the  idea  that  education  consists  in  the  presentation 
of  suhjects  X(  tally  nn relate* I  to  the  experience  of  the  pupil.  This  conception 
of  education  o-uld  only  have  In-en  held  before  there  was  a  science  of  educa- 
tion fonndrd  ufW'U  S' nie  knowleijj^e  of  the  mental  processes  of  the  child. 
Since  such  a  ^ik-i'-no*?  ha?  o  me  into  <»xistence,  and  has  begun  to  accumulate 
its  facts,  we  have  learnt-d  the  absurdities  of  empiricism  an<l  of  speculation  in 
education,  and  have  turned  with  Imfie  to  exjKTimental  psychology*.  Our 
results  are  itrnparatively  lew.  as  yet.  but  they  are  sufficient  to  give  us  some 
msijLrht  intii  tiie  child's  mind  and  to  reci»gni/e  the  warping  and  iK'numbing 
ireatmeni  it  ha-^  bern  reviving.  We  are  |)assing  from  the  days  of  pills  and 
I>otion^  to  \hv  d:iv*»  «  I  h\L;iiiH.  antl  are  ^^rekini:  ""t  to  rack  the  mind  hut  to 
f)reserve  it"*  n<  rir.al  t'-ne.  <  )ne  of  the  tirst  visible  mental  tendencies  in  the 
child  nn'vd  is  the  spirit  -f  ii]<juiry  an  used  by  natural  o!»jects.  The  tendency 
IS  well  kn'»v.  II.  but  the  natural  keenness  of  observation  in  the  normal  child 
was  a  rrvelation  i-ven  to  th'»se  who  were  susjKrting  it.  liy  keenness.  I  mean 
rapidity  an* I  accuracy  and  o  niplcteiiess  of  ob»;er%'ation.  These  normal 
children  have  been  passing  inTi»  the  schi"Ms:  their  a;tentif>n.  imder  c<Hn- 
pulsion.  has  lu-eii  withdrawn  fron*.  what  were  rea!ilie>  to  them,  to  the  al)Strac- 
tions  f  laPL;ua;^e  and  nuinl>ers :  they  were  asked  to  think,  but  not  as  a  result 
of  •  b-erv.Tti  :i ;  tin-  ci 'nvntiMnal  eo!!ipieiel\  >npplante<i  the  real;  there  was 
thinking,  but  n'»  indipmdent  thinkinu:  the  fine  tentacles  which  were  l)om 
with  ih<n'  hnal'y  b.*canie  airophieil  through  disuse.  When  years  later  they 
an*  intP'ducrd  t.*  s- •ine  o|»MTvational  >cience  work  there  is  a  clumsiness  of 
etT«it.  a  ]:u\  >  f  -;  ■ '!i!at:i'il\.  an  ovt  rwheliring  stn<f  of  strangene^^s  that  is 
|»iljfu!  t'»  ^r  I  Huniri'!-  of  ^uch  ca-'-s  have  I  seen,  and  so  completely  ha-*  the 
•ich  N'l  (li-ne  it-  wi.rk  that  '-nlv  h*  re  ami  there  can  a  few  be  found  whose 
old  natural  |»  -wt-r  -'an  1k'  in  a  nn  asure  restored.  We  have  been  taking  a 
ii«»rir.al.  bor»!il*.y.  p'  *v<  rful.  <i«rfl-Kiven  inij»u!se  •»!  the  human  min<l  and  have 
ruthlessly  inaiiiud  aii«l  cripj  led  it.  Ilk  re-.i!l  may  n«»t  Ik'  so  obvious  as  the 
inai'T'T::  .•!  i- «i  practisfil  !iv  ('hints*-  woimii.  but  it  belitngs  l'>  the  same 
catfg"  ry  a:^i  is  iTifinit-ly  nv>re  cniel.  Inti'  thi<  conditiini  of  things  nature 
stuilv  canu  .  ard  it  nut  the  i:reatisl  iieetl  in  the  education  of  chihlren.  It  is 
diftu'ull  wi-rk.  vrrv  ili^Ticult  w»»rk.  and  a  blunderer  mav  make  a  sorrv  show- 
inj;.  but  s"  lie  will  in  a!i\ thing  that  takes  trainini;  auij  judgment.  It  meets 
the  child  i»Ti  the  thn>li-.!d  <'f  sch<»ol  as  the  i^ne  familiar  face.  It  satisfies  and 
keeps  active  inijii'rtam  jNtwers  t"»  wlrnsi"  trained  service  lie  is  entitleil  through- 
<»ut  hie  It  ri'latfs  hi^  seh'fc-l  hie  an<l  hrncc  all  his  life  to  the  great  world  of 
natu!!-  a*"'Mt  Impi.  full  a-  it  is  .>{  wis<l<>m.  i»f  pleasure,  of  cnmf«»rt.  to  those 
who  cm  srt-  1  cai'iiiit  i:ndiTsrand  how  we  were  ever  '^i*  educati«>nally  blind 
as  dehbrratf  K  t-i  tr.i'-it'at*'  iiature  fn»m  the  lives  t.i  children  and  i«»  si-iiij  them 
out  into  a  wi»rM  robl>ed  i^f  half  its  significance 

It  ma>  In*  well  to  make  a  somewhat  definite  statement  of  the  principles 
that  shfiii!<l  obtain  mi  "nature  study."  and  I  wish  to  preface  this  t)y  a  few 
criticisms  ui>«»n  observed  metluKls.  It  must  \k  Cinfcsse«1  in  the  outset  that 
nature  study  as  yet  is  largely  in  the  hands  (»f  unprepared  teachers,  who  have 
hatl  it  thrust  u\itm  them.  an<l  who  are  more  or  less  conscious  of  their  helpless- 
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ncss.  Further,  quite  a  numl>cr  of  the  reputed  leaders  in  the  subject  arc 
distinctly  "blind  leaders  of  the  blind."  As  a  consequence,  nature  study  today 
is  an  ill-defined,  inchoate  thing,  the  despair  of  the  primary  teacher  and  the 
joke  of  the  scientific  fraternity.  And  yet,  its  purpose  is  sound,  and  it  is 
bound  to  outgrow  its  youthful  ailments.  It  is  certainly  a  great  problem,  to 
be  solved  by  extensive  experiment  rather  than  by  preconceived  notions.  All 
statements  of  principles,  such  as  I  am  about  to  make,  must  be  regarded 
merely  as  statements  of  working  hypotheses,  until  they  are  established  or  set 
aside  through  experience.    • 

My  first  criticism  of  observed  methods  is  directed  against  what  I  have 
l)een  in  the  habit  of  calling  "dead  work,*'  which  means  the  observation  of 
insignificant,  trivial  things,  work  that  means  nothing  when  it  is  done.  I 
realize  that  many  a  teacher,  through  lack  of  knowledge,  is  compelled  to 
occupy  the  time  with  anything  that  occurs  to  her.  and  sometimes  she  is 
honest  enough  to  call  the  exercise  "busy  work."  For  example.  I  have  seen 
periotl  after  peritul  given  to  the  study  (^f  forms  of  loaves,  chielly  because  the 
form*  arc  en(lle«?s,  and  illustrative  material  is  easily  obtained.  It  would  seem 
to  be  a  crime,  except  that  the  criminal  intent  is  lacking,  to  waste  a  pupil's 
time  with  meaningK'Ss  observations  when  the  world  is  crowded  full  of  imiwr- 
tant  things  waiting  to  be  observed.  Of  course  it  dem.inds  a  little  knowledge 
on  the  part  of  the  teacher  to  distinguish  between  the  important  an<l  the 
trivial. 

A  second  criticism  of  observed  methods  is  the  attempt  to  arouse  a  facti- 
tious intere.«it  in  nature  studv  bv  all  sorts  of  nlavful  and  imairinative  devices. 
Mcjst  of  the  books  dealing  with  nature  study  cater  to  this  tendency,  and 
pcrha|»s  are  largely  re.^sponsible  for  it.  These  devices  disgust  strong  children, 
just  as  does  the  fiM)li*»h  and  forceil  sprightliness  of  many  primary  teachers. 
The  whnlo  business  is  as  confusing  and  benumbing  as  "kiby  talk."  Rut  the 
serious  point  is  that  "nature  study."  imbedded  as  it  is  in  conventional  educa- 
tion, is  the  f»ne  chance  for  exact  and  independeiu  observation,  for  cultivating 
the  idea*i  that  !)etween  cati^e  and  effect  there  can  \k  no  hiatus,  that  imagina- 
tion is  fieautiful  and  most  useful  in  its  place  but  that  its  place  is  never  to 
lead  to  a  m i. scone ept ion  of  facts,  and  that  there  should  be  n*)  playing  fast  and 
loose  with  truth. 

It  seems  to  me  that  a  fundamental  statement  concerning  nature  study  fs 
that  it  is  to  keep  functional  what  I  have  called  the  "tentacles  of  inquiry."  It 
fr>llows  that  a  test  of  success  is  inter  est.  It  is  evident,  therefore,  that  no 
science  can  1k'  presented  in  any  completeness  or  in  any  definitely  organized 
sequence,  and  hence  the  pufpose  nuist  be  continuity  of  interest  and  not  con" 
iinuity  of  subject.  The  resulting  interest  must  be  checked  by  the  objects  of 
interest,  which  must  be  important,  and  so  I  reach  my  general  thesis  that 
nature  study  mutt  look  to  a  continuity  of  interest  in  important  subjects. 

What  are  appropriate  subjects?  I  would  suggest  an  answer  under 
three  heads:  (i)  Things  of  common  experience.  This  means  that  there  can 
be  no  fixed  schedule  appropriate  for  cver>'  school,  and  it  al.so  means  an 
adaptable  teacher.  The  teacher  who  has  secured  a  definite  •'outline"  from 
some  one  is  in  danger  of  passing  by  the  most  important  natural  objects 
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within  rrach  of  the  5cho^*!s.  I  have  seen  such  an  "ouliinc"  prepared  oo  the 
s^aroa-t  an'l  ^f^ir,;^  U'*'<\  }.\  a  ttachcr  :r.  the  central  \%e>i.  When  it  came  to 
tJi«:  sti^;♦-.■l  r/f  *^-a.Acci!*.  a  i-.a  miscral/e  thms^  were  <j}jtained  with  much 
t\:fh*K'.\y  ffini  trie  s'-a-h'T'*.  aivl  the  j^i-'h-u?  forest  with  which  the  school 
wa-  -'rrr'  'i::'ir'I  v  a«  !*.  ft  v.  it?.'  i:t  oh^crvaticn !  This  is  an  extreme  case,  but 
rssTitially  tJ:^*  sam^  tliin;,'  is  Cf^mmon  enough.  t2)  So  subject  should  ht 
prciwd  tn't  fjr.  f'  r  iiitLTf-t  iTjriy  pa**  int*  *!i«'p^j'it.  Watch  the  pupil,  not  the 
'•titlinf!  '  ,v  C)^Ks:r:  dti'ti  sh^ulti  ^c•  directed  more  tozcard  actizity  than 
ttruarU  f 'r*fi  and  \ir'icture.  It  is  fi:n*ia:nenial  m  Nitany  that  plants  be 
ri\^:iT*\i'*\  a«  tli:n^'s  alivr  ar.fl  at  v...rk :  an«i  it  is  al<o  of  far  jjreater  interest  to 
a  ch'M  u^  'Aatoh  a  fiiam  'l^.inj:  <i'/m''thincj  than  to  ohMrr%c  form  and  structure, 
wli:*';  i'T  t!i'-  \*t\  riit'TP-  •  I  tJiiTvj-  f::i  ::n  n  thirir  ?<»  the  ♦^h^erv'er. 

V.  r:ar  arr  af>pr' i»ri;i:t'  mi-:!if«ls?  M)  \'ery  definite  w(>rk,  that  has 
alf  :i'!\  !p*-*ti  tr-ivf t'^cI  l.v  thr  farh'-r ;  for  it  is  confusinjj  and  discourafpng 
ar'l  'I'-a-tr*  t>  t-i  \\(  vV  at  ran^Km:  s^^mc  v*Ty  rlefinite  result  must  l)e  plainly 
in  '•:L:ht ;  ' -m  iTuIivirlual  work  in  onservatifHi  «r  experiment,  which  means 
fK-r-'r.al  r*  ^p-  n^iliility :  <y\  unprtjudiced  f>!»>er\*ation.  which  means  that  the 
pup^I  i«.  iT't  t-f  r^'  \i'\t\  what  onijlit  to  !>e  s<*cn :  <;'»me  children  are  so  docilt 
tlin*  t?:'-\  IV  vf-r  fail  t'»  ^w  uhat  thoy  arc  t*"-!*!  to  see:  14)  brinj^inj^  tojjether 
ari«!  "  niparir.'/  in«iiviMtial  ro-rit*.  a  tliinij  nf  fundamental  imp«»rtance.  for  it 
(ifV'!iips  'litT«Trnr<  <»  in  n  <n!t<  \».!iit']i  nu!<t  l-r  -i-tt\'«I  !»y  rii»*viti  ii.  *h"\vs 
\\\.::*  !s  '"-*iitMl  if.  til**  p"»!r»*  an^l  what  amount  r*l  variation  is  p^'^S'^iblc. 
'If''!'  j***  t!:*  halpjt  of  ranti  n  \\\  j^t-ncralization,  an<l  impresses  the  ncoti  and 
fi:.Tr  •  -  f  .I'll  <jt!at**  pn»of. 

W'liat  ar--  tin-  ai-t-p  f»r:a!'-  ri"iult<?  ^M  A  ^iustained  interest  in  natural 
t\'  't»«.  Mf  !  •':.•  p'l  •!'' riirra  •  f  naturi".  ^  2)  an  in<It»pen«!tnre  in  oli<er\ation 
a::'!  ••!'■'•:  ■  :i .  ■  ?i  -  rv  «-  rv'ptiin  a<  !•►  \\!iat  an  exact  ^tatonicnt  i> : 
»  .;  ^  :■>.  •'.!'.••■:■*:  \\  f  r'.!;a*  r  i>:i:i:t'-s  pp»"f:  in  ^h«»rl.  an  iii«li'|M'n<!cnt. 
rati  tm'  ■•  •I:\  ''v  ,!.  -t-rh  r.^  *!'i-  \s.  r!«l  nifK  t«»«Ia\  ni-Tt*  than  an\thinc  else. 
I  f-.-l  w'r  .♦•/'•.  ♦'••;»t  '^r  '  •'"•ati-  ral  ^^v-Trni  !arV.<  rilicirncy  in  just  this  dircc- 
ti'  '•.  v.vA  •■;./  ■  T'tir.i:  •!-»  T.-iv::':;  111  rxart  •  VstTvati'ii  am!  inf«Tonci\  Inrfn^^" 
iiiri-/  V.  ill;  '!:•   I- in'!- rL'arti-!!.  r.\\\A  rr-^^n't  in  in«»rf  <anily  atn«»ni;  atliilt^. 

I  h«  f  *'  ■!?'-  t-»  ^l  :«^r•■:l•!  :■  rv!'-  n  trat  ■  vi  !i\'iy  -vart  witli  ;•.  ^inL:%'  wi'll- 
aT*'-*-I  f  ■  ..  :•.!■'!  -v  ".int-  1  •:V''a!  niai*!iir.iT\  r-  n-:r::.-t  an  tla^'ratr  -y^ti*m 
aii'I  rra-  !:  .:]'.  ,'i'i*!n'!n 'i-  •'  T^'ln^ii-n.  !ni:«"h  a-  tlit-  \«'  rl'  irnai'inii!  f « .r  in.-ro  ^^an 
a  .nt"".  T^  :t!  <  !i\:ir  »  •.•!!  «!  it  a  -inL^K*  In-iu-  \mT'-  lnrrr*!u-«l  iiir?i  I'he 
rr-':'?  •-  I  .  !.  ••.•".  •'■  "i^'l^  :!?»•  fa^:  rvay  have  an  i::\ '■  i:':i«!  :•!!•■  I*n!  i^  ti»*» 
"f*«  f»  !  apj  :■«•  *;  .it  jjr' a!  ^vo;  r^!rn*tnrc»'  !:avf  Iwrr.  nart-!  tiiM.;-.  a  f.i.t  uliich 
IS  il.iinvii  Ta»':»r  tl  ii*  •!«  rn  n-^tralr*!. 

W'  .IT'  ':<  *  ia:'<'I  ro-  ::  !■»  e- -notrpi't  a  the  r\  «t  t**.c  nrrvir^*-  rvi:;  njNin 
r\rrv  ■.'•'I  atti-t«<!  fa,!,  ar-l  t!:r  s. m-mt  :);!*  1*  liarnnl  tlu-  nii»r»-  t:irr  \\:il  W 
••a.  •'!  ar'I  '  :i  TTv.fi-  irnrti  na!  will  Tim  oi  or-rvinvr  j^«urrs  ninani.  I'.n'ts  arc 
h»  ••  -♦•  I'pM-.;  -f<  rus  :  "  '  h'vx  a*  ni-  c;.n  \iv\  a  rrasi  naMy  cI««ni'  sorirs  «  f  tliem 
hi-  « an  ri.il-.r  '^nir  pr'tfri-*-  in  a  i:ivrn  •linvti-  n.  Imt  when  he  steps  heyond 
tli'Mi  !i*'  tl-  tin»I«'r^.  As  i»nr  travels  awa\  fn«ni  a  fact,  its  sii^iirieanoe  in  any 
i-<  !:, -r*-'  Tl  In-  .  fn«'s  nv  re  an«!  nv-re  attenuate*!,  until  presently  the  vanishing; 
j>.  :ni  I'  riavlnil.  like  the  ra>s  r.f  light  fnmi  a  candle.     A  fact  is  really  only 
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influential  in  its  own  immediate  vicinity;  but  the  whole  structure  of  many  a 
system  lies  in  the  region  beyond  the  vanishing  point. 

We  must  wonder  what  lies  beyond,  we  must  try  our  wings  in  an  excur- 
sion now  and  then,  hut  very  mucli  stress  must  never  bo  laid  upon  the  value 
of  the  results  thus  obtained. 

Such  "vain  imaginings"  are  delightfully  seductive  to  many  people, 
whose  life  and  conduct  are  even  shaped  by  them.  I  have  been  amazed  at  the 
large  <levelopment  of  this  phase  of  emotional  insanti),  commonly  masquerad- 
ing under  the  name  of  **subtle  thinking."  Perhaps  the  name  is  expressive 
enough,  if  it  means  thinking  without  any  materia]  for  thought.  And  is  not 
thi<  one  great  danger  of  our  educational  system,  when  special  stress  is  laid 
upon  training?  There  is  danger  of  setting  to  work  a  mental  machine  with- 
out giving  it  suitaf)le  material  v\x)n  which  it  may  operate,  and  it  reacts  upon 
itself,  resulting  in  a  sort  of  mental  chaos.  An  active  mind  turned  m  upon 
•. .  ir    -'•^>— «**'  ■- inalilii  nhuriivr  material,  can  certainlv  never  reach 

al)oratorv  science  in  education  are 
•n^^e,  that  are  correcting  this  ten- 
isivcly.  by  object  lessons  whicn  arc 
t  is  dangerous  to  stray  away  very 
c  strays  away  the  more  dangerous 
self-deception.  It  is  from  such  a 
c  to  begin  is  in  the  primary  school, 
on  and  cnu)tion  arc  largely  elim- 
he  facts. 

-This  problem,  so  far  from  being 
>lved  that  its  future  status  is  very 
uncertain.  Ijuesnons  oi  eniiancc  ii-(|uiionients.  of  examination  or  certifi- 
cate, represent  the  l)oriler  line  problems  that  interest  schools  and  universities 
alilie.  .Xs  a  rule,  so  far  as  the  high  schtii>ls  are  concerned,  the  state  univer- 
suies  have  detennined  these  ^^tandards,  and  as  a  rule  the  other  universities, 
in  self  defense,  have  follo\ve«l  them.  From  the  siandptunt  of  the  university, 
the  high  scluxil  exists  to  prepare  university  students.  I'rom  the  standpoint 
of  the  high  school,  its  primary  function  may  be  somewhat  tlifferent.  The 
university,  and  especially  the  state  university,  cannot  afford  to  disarticu- 
late itself  from  the  rest  <»f  the  school  system;  on  the  other  hand  the  high 
school  cannot  afford  to  lose  the  uplift  f»f  the  univer»sity.  I'niversities.  as  a 
ruU'.  are  threat  storehouse*;  of  educational  precedents,  which  have  descended 
f n  m  me(li:eval  times,  whin  there  were  very  few  subjects  organized  for 
stU'K'.  and  these  few  held  little  or  no  relati'»n  to  the  problems  of  intelligent 
livinir.  Tliey  were  the  pfjss«'>sit»n  and  pastime  of  a  favi»red  few.  Heredity 
has  filled  the  bUMxl  of  most  universities  with  this  so-called  scholastic  spirit, 
S(»  that  they  find  it  hard  to  adapt  themselves  to  the  new  conditions.  The 
cut  of  one  s  educatit;n  has  come  to  be  as  formal  as  the  cut  of  his  dress  coat. 
It  should  \k  remembered  that  the  old  selection  of  subjects  was  a  matter  of 
necessity  rather  than  of  choice :  but  since  the  opprtrt unity  fi»r  ample  choice 
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within  reach  of  the  schools.  I  have  seen  such  an  ''outline**  prepared  on  the 
seacoast  and  being  used  by  a  teacher  in  the  central  west.  When  it  came  to 
tlic  subject  of  seaweeds,  a  few  miserable  things  were  oluaincd  with  mucli 
difficulty  from  the  seashore,  and  the  glorious  forest  with  which  the  school 
was  surrounded  was  k  ft  without  observation !  This  is  an  extreme  case,  but 
essentially  the  same  thing  is  common  enough.  (2)  No  subject  should  be 
pressed  loo  far,  for  interest  may  pass  into  disgust.  Watch  the  pupil,  not  the 
outline!  (3)  Obscnation  should  be  directed  more  toward  actiinty  than 
towards  form  and  structure.  It  is  fundamental  in  botany  that  plants  be 
regarded  as  things  alive  and  at  work :  and  it  is  also  of  far  greater  interest  to 
a  child  to  watch  a  plant  doing  something  than  to  observe  form  and  structure, 
which  in  the  \ery  nature  «'f  lhint;s  mean  nothing  to  the  observer. 

\\*l:at  are  appropriate  methods?  (i)  Wry  definite  work,  that  has 
alrea<ly  U'cn  traversed  bv  the  t'\ichrr ;  for  it  is  confusing  and  discouraging 
and  disa»»trous  to  work  at  randrm ;  some  very  definite  result  must  Ixr  plainly 
in  sight:  i  2)  in<lividual  work  in  observation  or  experiment,  which  means 
personal  re>iH.nsibiliiy :  (3)  unprejudiced  obser%'ation.  which  means  that  the 
pupil  is  nnt  to  be  told  what  ought  to  !>e  seen;  some  children  are  so  dociU 
that  tlu'v  luver  fad  to  see  what  they  are  told  to  see;  (4)  bringing  together 
and  romparinj^  mdivirlual  re*»idts.  a  thing  of  fundamental  importance,  for  it 
di'Vi-lops  differences  in  results  which  must  be  settled  by  reix'titi«»ii.  sh'»ws 
what  is  essential  in  the  results  anti  what  aniotmt  of  variation  is  possible, 
dc'fl'  ps  the  hal»it  of  cautinn  in  generalization,  and  impresses  the  need  ami 
n:i!ur  *  «»f  adi<|tiate  pr(V)f. 

What  an*  the  api-npriatr  results?  i\)  A  sustained  interest  in  natural 
nbjfrts  and  tlir  piiT'-mera  "f  nature;  (2)  an  independince  in  obserwition 
ai:d  «*•  nrl'i-i"  n :  1  .^ »  ^**n\v  c  THrptitn  a'i  Im  what  an  exact  statement  is; 
<4»  v«  rnt  ri  •nri'Uti  n  <f  wlia!  i-  Ji^titrtrs  ppMif;  in  '^hiirt.  an  indej)endent, 
rali'iial  i?'divi<!i::il.  -rrh  a>  tbr  wurlil  ntrds  today  nvTe  than  anything  else. 
I  f-fl  «-tP»»':f!y  T^'at  *  Mr  » '*vi*ati- r'a!  sy^^ttm  laok<  t-lTicienoy  in  just  this  direc- 
ti<'n,  and  \\\\\\  r  'Titir.i:  "i-i  tr.!::::::;^  in  exact  <  bscrvatiiai  and  inftTcnce.  l)egin- 
ninir  will:  ilic  kiiiilvTirartcn.  inn-*t  rr^nlt  in  m«»re  sanity  am<»ni;  adults. 

Ihrn-  -r.irs  t»lK  :»*>ri'a'!  a  n't"!!  ti:at  -  tm  umv  ^tart  witli  a  ^in;^!!-  well- 
attr-^t' d  f.'  r.  aT'd  Iv  ^i.inf  !■»;.':. a!  niachir.cr;*  ci  nstnict  an  ilal*  »ratr  ^\<tem 
and  rracli  an  ati:;'.i  ir'\-  c.  n»!nsi-.n.  rnncb  a^  tin-  w.rl-'  iTna'*;n«-i|  li»r  iMi-rc  ilian 
a  C'Titirrv  i!:at  '  inicr  C'  n!-!  c!  it  a  >ini;le  l><»Tie  wi-n-  iMrnishtd  liini  Ihe 
re^'.-.lt  -^  1  :i  !.  "wu  tl:  ^'-^h  ihr  fa^!  may  have  an  ur-vl-r-lid  tit''-.  I'nt  :»  h^^ 
<»t?c!i  hapi'  n**  'Iiat  ijnat  •»v«t<rNtn!cturt's  have*  Ikti;  rrartd  niH.!i  a  faft  which 
is  ciaitU'd  raT';«T  tliar  dtni  -nstratr^l. 

Wc  .IT'-  !:'  !  called  !!!»•  !'.  t  *  c->n'»tn'ct  a  tlu*«  rv  of  iV.r  mnvtrx-  rvni  u|>on 
evcrv  V. til  atti-^t«-i!  fact,  and  tl'.e  v ^ mr  *.\\\^  1^  lranu<l  tht-  m<»rr  liin-  will  Ik' 
<avid  and  tiu-  m^rf  fiincti  Tia!  will  tin-  «»!•%, rvtnt;  p.-wrr-  remain.  I*\icts  are 
liV»*  ^?i  ;'f>ii:;^'  ^t-  ne> ;  s. .  \**\\\i  a*  n«-  c:.n  get  a  reas«  nably  cl"*e  srries  «  t  tlu'm 
he  ca*i  riake  ^unie  pr-igrtN-i.  in  a  i;iven  tbrecli-  n.  but  when  he  steps  beyond 
till  in  !i«'  ll'vmtlers.  As  <»ne  travels  away  from  a  fact,  its  •significance  in  any 
coi:c!t'-v  n  !M»ci.mes  m-^re  and  more  attenuated,  until  presently  the  vanishing 
\y  \\\X  i-  rcache<l.  like  the  rays  fpf  light  from  a  candle.     A  fact  is  really  only 
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influential  in  its  own  immediate  vicinity ;  but  the  whole  structure  of  many  a 
system  lies  in  the  region  beyond  the  vanishing  point. 

We  must  wonder  what  lies  beyond,  we  must  try  our  wings  in  an  excur- 
sion now  and  then,  hut  very  mucl:  stress  must  never  be  laid  upon  the  value 
of  tnc  results  thus  obtained. 

Such  "vain  imaginings"  arc  delightfully  seductive  to  many  people, 
whose  life  and  conduct  are  even  shaped  by  them,  l  have  been  amazed  at  the 
large  <leveIopment  of  this  phase  oi  emotional  insantis,  commonly  ma«?querad- 
mg  under  the  name  of  *'subtlo  thinking.''  Perhaps  the  name  is  expressive 
enough,  if  it  means  thinking  without  any  material  for  thought.  And  is  not 
thi<  one  great  danger  of  our  educational  system,  when  special  stress  is  laid 
upon  training?  There  is  danger  of  setting  to  work  a  mental  machine  with- 
out giving  it  suitable  material  upon  wliich  it  may  operate,  and  it  reacts  upon 
itself,  resulting  in  a  sort  of  mental  chaos.  An  active  mind  turned  m  upon 
itself,  without  anv  valuable  objective  material,  can  certainlv  never  reach 
anv  verv  reliable  results. 

m  m 

It  mav  not  be  that  nature  siudv  and  laboratorv  science  in  education  are 
the  only  agencies,  apart  from  cummon  son»ie,  that  arc  correcting  this  ten- 
dency, luit  they  certainly  teach  most  impre^^sively,  by  object  lessons  whicn  are 
concrete  and  hence  easiest  to  gras]^  that  it  is  dangerous  to  stray  away  very 
far  from  the  facts,  and  that  the  further  one  strays  away  the  more  dangerous 
it  becomes,  and  almost  inevitably  leads  to  sclf-decepticm.  It  is  from  such  a 
fate  that  people  must  be  save<l.  and  the  time  to  begin  is  in  the  primary  school, 
with  nature  study  from  which  imaginatii^n  and  em()tion  are  largely  elim- 
inated ami  the  pupils  are  held  rigidly  to  the  facts. 

4.  The  schools  and  the  ^tfr'zcrsiti.^s. — This  problem,  so  far  from  being 
solved,  is  getting  into  a  cundition  so  inv<ilved  that  its  future  status  is  very 
uncertain.  Questions  «)f  entrance  ricjuireiuents.  of  examination  or  certifi- 
cate, represent  the  border  line  pr(^blems  that  interest  schools  and  universities 
alihe.  As  a  rule,  so  far  as  the  liigh  sclmols  are  concerned,  the  state  univer- 
sities have  determined  these  standards,  and  as  a  rule  the  other  universities, 
in  self  defense,  have  follows  I  them.  I'rom  the  standpoint  of  the  university, 
the  high  schtMjl  exists  to  prepare  universitv  students.  Fn)m  the  standpoint 
of  the  high  school.  il>  primary  f miction  may  be  .s(»mewhai  different.  The 
university,  and  esiKcially  the  slate  university,  cannot  afford  to  disarticu- 
late itself  from  the  rest  (»f  the  sc!u»i»l  system;  on  the  other  hand  the  high 
school  cannot  afford  to  lose  tlie  uplift  of  the  univer'sity.  I'niversiiies,  as  a 
rule,  are  great  storehouses  <»f  eilucational  prcceilents.  which  have  descended 
f rr  m  me<ii:eval  times,  whin  there  were  vtry  few  subjects  c^r'^anized  for 
stu«*v,  and  these  few  held  little  ar  no  relati'^n  t<i  the  pn»blems  of  intelligent 
livine.  The\  were  the  p>^s»'>^itin  mul  pastime  t»f  a  favored  few.  Mereility 
has  filUMl  the  bIcM)d  of  most  universities  with  this  so-called  scholastic  spirit. 
So  th.'st  they  find  it  ban  I  to  adapt  themselves  t(»  the  new  conditions.  The 
cut  of  one  s  eduratinn  has  come  to  be  as  formal  as  the  cut  of  his  dress  coat. 
It  should  Inr  remembered,  that  the  oM  selection  of  su'ijects  was  a  matter  of 
necessity  rather  than  of  choice:  but  since  the  «»pportunily  fi»r  ample  choice 
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within  reach  of  the  schools.  I  have  seen  such  an  ''outline'*  prepared  on  the 
seacoast  and  being  used  by  a  teacher  in  the  central  west.  When  it  came  to 
tlie  subject  of  seaweeds,  a  few  miserable  things  were  obtained  with  much 
diflfictiity  from  the  seashore,  and  the  glorious  forest  with  which  the  school 
was  surrounded  was  kft  without  observation !  This  is  an  extreme  case,  but 
essentially  the  same  tiling  is  common  enough.  (2)  Xo  subject  should  be 
pressed  too  far,  for  interest  may  pass  uito  disgust.  Watch  the  pupil,  not  the 
outline!  (3)  Obsen'atioti  should  be  directed  more  touard  actiznty  than 
towards  form  and  structure.  It  is  fundamental  in  In^tany  that  plants  be 
regarded  as  things  alive  and  at  work:  and  it  is  also  of  far  greater  interest  to 
a  child  to  watch  a  plant  doing  something  than  to  observe  form  and  structure, 
which  in  the  \ery  nature  <>f  thint^s  mean  nothing  to  the  observ'er. 

What  are  appropriate  methods?  (i)  Wry  definite  work,  that  has 
already  l>een  traverse*!  bv  the  t*^achrr;  for  it  is  confusing  and  discouraging 
anr!  di<a'»troiis  to  wfTk  at  randrm :  some  very  definite  result  must  be  plainly 
in  sight:  i2)  individual  W(»rk  in  observation  or  experiment,  which  means 
pers*»nal  re<p«'n^ibility :  (3)  unf>rejudiced  obser\'ation.  which  means  that  the 
pupil  is  nni  to  l*e  tc»M  what  ought  to  be  s<*en :  some  children  are  so  dociU 
that  thev  never  fad  to  see  what  they  are  to|d  to  see;  {4)  bringing  together 
and  enmi)aring  individual  ro^nhs.  a  thing  i^f  fundamental  importance,  for  it 
develtvps  ditTerenoes  in  result";  uliieli  must  be  settled  b\  reiK-titii'ii.  •*h«»ws 
wlia!  is  essential  in  the  result <  and  what  anmunt  of  variation  is  possible, 
de'elf  ps  tl:e  hal)it  of  eauti-  n  in  general izati<»n.  and  impresses  the  nee<l  and 
n;»!iir.-  i»f  adiqiiate  pn»i)f. 

What  ari-  llie  run.ppri.ii*-  re<ult«?  (i)  A  •^U'^taincd  interest  in  natural 
obi«ts  nv.\  \\\r  \y\:r.*:Ui-v?.  <•!  nature:  <  J)  an  indepentlrnre  in  ob«ier\"ation 
ai:*!  ■*•  r*!'!'-' II :  «^)  <f^::)r  e  T'rrptii  11  a<  ti>  \sliat  an  exart  statement  is; 
(^»  s  fir  ri.i:ti:i!:  ;i  .f  \\\\a'  i*  fi-'liiutrs  pp»..f:  in  •ih«»rt.  an  inde)HMident, 
rati'  na!  •••■iiv:*'':;il.  -rrli  r*-  tIt  witM  ineds  t"dav  nvw  than  anything  else. 
I  i-tl  stp ••':'! \  t'\'i^  'Mr  •••'"«*ati"T'a!  sv-tnn  larks  rrticiencv  in  just  this  direc- 
ti'-r.  and  !!\it  •*  ■ntinn  'i^  rr.'ivi:!:;  ni  ixai't  ■  bsi-rvali'ii  aiid  infi-renee.  Inrgin- 
ninir  will'.  ;!ie  kindtru'artcn.  nni-t  resn't  in  ini»rr  >anily  aniinii^  a<lulls. 

I  Inn-  ^f.!ns  tiifit  r'^'pa-!  ;•  n-  !••  n  t::at  ■  vt  may  stnrt  with  ;•  "-in;:!*'  well- 
at?'-:-'!  l.*'..  :\V'\  Iv  s,.yni-  I  .-^-.-.i]  niai'!iiT"..r\  t- nstr-.i.'.  an  tla^«Ta?r  -\stem 
and  reail'.  .in  an;in*i'.?'r  r.  !!i''ms'..  n.  nnirb  a*^  tiir  \««t!'*  .'nai'inti!  i«.r  m-'fi*  t'MU 
a  e-Titi!-'.  t*::i!  «  uvirr  c  :t!.!  d  it  a  sinL^K-  Im-iu-  wvrr  inrn'slui]  bnn  The 
res!:!t  •-  I::!.  •■\"n  :!;  r-b  t!:«'  fa*.:  irr.y  bavt-  an  r.r.«  !•  '/di  •!  :•!'«■.  I*t:t  i'  t«w> 
nftrii  liappiis  •!:at  v:r»  a-  s«'tM  r^trnrtures  b.ave  b«'ti5  nart-I  u\n»\\  a  fa^t  which 
IS  elainvd  ra!'T«r  tl.ar  iltin  -nstrateil. 

Wi-  .ir*-  ::•  t  i*a!!r'I  v.]*-  r.  t  '  i*i.n*trri-!  a  the-  r\  <!  t^u-  r.T!^vcrsi-  i\r:\  nprn 
evt-rv  v.i  II  attest »m!  f:u't.  ai^l  rlie  Sis  r.f-r  *]\:^  is  liariu-il  tin-  rni'r*-  tiiiu-  \\i\\  l>e 
<avi'!  a!i'l  l''.u-  ni'»rf  fnnrti  nal  wjll  tiu  •»Jsrrvnii:  j»"Wtrs  mnani.  I'*a»*l<  are 
lil'*  stij-pir::^'  -l-nes;  ^..  !■  i^g  a-  in-  c;:n  gn  a  n-as*  nably  cl-'sc  M-ries  *  i  t!:em 
he  ran  r^ake  s^.p.U'  pr-'C^ris^  in  a  ^;ivrn  direvtit  n.  l»ut  when  he  <teps  bey«>nd 
thiin  !?'•  rl-  nnders.  .As  i»ne  travels  awa\  fp'm  a  fact,  it^  sigrnfi^'ance  in  any 
CI  nvlrs'-  n  U'-'-mf^s  m-  re  and  nv-re  attenuated,  imtil  presently  the  vanishing 
|>i  :nt  i*  rt'av*lu*<l.  like  the  rays  f-f  light  from  a  can<lle.     A  fact  is  really  only 
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influential  in  its  own  immediate  vicinity ;  but  the  whole  structure  of  many  a 
system  lies  in  the  region  beyond  the  vanishing  point. 

We  must  wonder  what  lies  beyond,  we  must  try  our  wings  in  an  excur- 
sion now  and  then,  but  very  mucli  stress  must  never  be  laid  upon  the  value 
of  the  results  thus  obtained. 

Such  **vain  imaginings"  are  delightfully  seductive  to  many  people, 
whose  life  and  conduct  arc  even  shaped  l)y  them.  I  have  been  amazed  at  the 
large  development  of  this  phase  nf  cmolional  insanti>,  commonly  ma»^qucrad- 
nig  under  the  name  of  "subtle  thinking.*'  Pcrliaps  the  name  is  expressive 
enough,  if  it  means  thinking  without  any  material  for  thought.  And  is  not 
thi<  one  great  danger  of  our  educational  system,  when  special  stress  is  laid 
u\Km  training?  There  is  danger  of  setting  to  work  a  mental  machine  with- 
out giving  It  suitable  material  upon  wliich  it  may  ofxirate.  and  it  reacts  upon 
itself,  resulting  in  a  sort  of  mental  chaos.  An  active  mind  turned  in  upon 
itself,  without  any  valuable  objective  material,  can  certainly  never  reach 
anv  verv  reliable  results. 

m  m 

It  mav  not  be  that  nature  studv  and  laboratorv  science  in  education  are 
the  (Mily  agencies,  apart  fn.m  common  sense,  that  are  correcting  this  ten- 
dency, but  they  certainly  teadi  nidst  impressively,  by  object  lessons  whicn  are 
concrete  and  hence  easiest  t<>  grasp,  that  it  is  dangennis  to  stray  away  very 
far  from  the  facts,  and  tliat  the  furtluT  one  strays  away  the  more  dangerous 
it  Incomes,  an«I  almost  inevitably  leads  U>  self-deception.  It  is  from  such  a 
fate  that  people  must  he  saved,  and  the  time  to  begin  is  in  the  primary  school, 
with  nature  study  from  which  imagination  and  emotii^i  are  largely  elim- 
inated and  the  pupils  are  held  rigidly  to  the  facts. 

4.  The  schools  and  the  v;."':vrW//\\^. — 'i'his  problem,  so  far  fn^m  being 
soIve«l.  is  getting  into  a  condition  so  inv(ilved  that  its  future  status  is  very 
uncertain.  Questions  of  entrance  riijuirmients.  of  examination  or  certifi- 
cate, represent  the  border  line  prol)len)s  that  interest  schools  and  universities 
alil:e.  As  a  rule.  S)  tr.r  as  the  high  scIi^kIs  are  c«»ncerned,  the  stale  univer- 
sities havi'  detennined  tlu-se  ^tandanls.  and  as  a  rule  the  other  universities, 
in  self  defense,  have  followed  tl:«*in.  I'Vom  the  standpoint  (^f  the  university, 
the  high  sdvKil  exists  to  prepare  universitv  students.  Fmm  the  standpoint 
of  the  high  scIkkjI.  its  primary  fnnction  may  be  somewhat  ditTerent.  The 
universiiv.  an«I  esiKciallv  the  state  universitv.  cannot  afford  to  disarticu- 
late  itself  fr«»m  the  rest  of  the  school  sy.stem ;  on  the  other  liand  the  high 
scliool  cann«U  afford  to  lose  tlie  uplift  «>f  the  university.  I'niversilies.  as  a 
rule,  are  great  siorehtui<es  of  eilueatn»nal  precedents,  which  have  descended 
fn  m  mecji.eval  times,  wlun  there  were  viry  few  subjects  organized  for 
stU''v,  aiTd  liicse  few  held  little  or  no  relation  to  the  problems  of  intelligent 
livini:.  Tliey  were  the  |)«»-s»'*,u»n  and  pa.stime  i»f  a  favoretl  few.  Heredity 
has  filled  the  l)KHid  of  m<»''l  universities  with  this  s«»-called  scholastic  spirit, 
so  that  they  find  it  bard  to  adajit  themselves  to  the  new  conditituis.  The 
cut  of  one  s  etluratiiu  has  come  to  hv  as  formal  as  the  cut  of  his  dress  coat. 
It  should  1)0  remen^lxTcd  that  the  old  selection  of  subjects  was  a  matter  of 
necessity  rather  than  of  choice;  but  since  the  ('p[)ortunity  for  ample  choice 
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has  come,  ihc  old  necessity  no  Itnij^er  exists,  althoupfh  it  is  the  tendency  of 
ni<>t  iinivcT>itic>  tn  rt-iranl  the  older  suhjccts  and  the  oldor  methods  as  pos- 
scNsirp  P  IK'Oiiliar  rv!ati"n  tn  oliicatiin.  (  )ii  the  other  han«!,  the  Americai: 
scli'"'l  sysli-ni  i>  {)v»'.iliarly  a  modern  in^litutjon.  <levelopK'd  out  of  the  neces- 
sities i»f  <'iir  *'\\i\  nvili/ati'»ii.  ar.<:  seekinjj  Ut  meet  the  demands  of  the  lime. 
The  srhi'ol>  are  handicaf»j»od  hv  nr)  |>reee«lents.  and  have  no  heirUxim  nil>- 
l)i*»h  to  intercalate  anvuit;  tlvir  m-ul'Tn  furniture.  To  the  thouj^htful  student 
of  edri\iti'-:i  it  i**  inlen'»el\  intere>:in«:  t«>  watch  the  proj^ress  of  the  effort 
to  articulate  tlu  verv  njil,  a*^  rei)ie^entc«i  hv  universities,  with  the  verv  new. 
as  reprfseTiieM  hy  sell- "I-.  It  \\a>  neces-arv  that  it  should  lead  t«i  olaOnng 
t»I»:iiif'n^.  a;.d  that  the  (»!d  an<l  t!v.-  new  •^h'»uld  mutually  scoflf  at  one  another. 
The  oM  had  the  advanlai^i-  «  f  that  diirnitv  and  influence  whicli  lKi«»n!T  tn 
vear<  and  an  h-  rvrahle  hi^i«  rN  ;  the  nt-w  had  the  advanlatje  of  numhers  and 
pi;Mic  "Tiii'L-n.  \'iitl:rr  c  !i!.!  <::ctate  tn  the  (»!her.  th"Uj^li  ht^th  want»'d  t»>. 
It  i<  rea'ly  (\\:\\v  rerr.iirt.a'  le  tl.at  the  tw«^  have  i:.»tt*n  alontj  so  well  toj^ether. 
and  th'^  ari^'Ui-^  v  i-'l  f .  r  tin  f!<-iT,-r. K.t»d  hei'ef  *»f  each  that  it  nnist  have  the 
(►ther.  In  tlie  main.  Ii<  wever.  the  universities  have  im]>' )sed  m«»re  ui>«^n  the 
sell  'I*  t!.an  tl'.iy  have  ciiceii-d;  as  is  very  apt  l«»  le  the  case  when  the 
wei'jht  *»f  t  .lui-ati'  ::a!  a'':h'  rity  is  !aiL:ely  ut^fi  t-ne  side.  Ii  is  liard  f*)r  the 
iniiversitit'.  t«»  lav  .••'•i-'e  the  tl^<'Ui;ht  that  the  hit;h  schtMiN  are  ]»riniarily  pre- 
parav  r\  s.i  ..  \.  If  tl?>  ^••  c  !ic«'!'-l.  thin  Xhv  inuv/rsities  nnist  \k  per- 
mittr.!  t.i  i!  -r.A:-  •!.«•  r.  urs's  ..f  s:iiil\.  lint  it  is  n«»t  c-»ncedeil.  and  still  tlic 
univer-i'it  -  !iav«-  in  eilecl  dictate-]  the  Ci-ur^es.  Thi  y  have  ilniie  it  l»y  makinjj 
th»-  eiiTaute  rt fiiirMiu-nl-  -  "  stuoiric  afid  <•.  inuner-'Us  tliat  tlie  f««ur  vears  of 
hi'jh-s*hi'.  !  :»:  ;:^  -  !!:i  !\  tV.I-d  v.ji'i  thm.  If  tl.ere  is  anyihinjj  fi>r  a  Isiijh 
**c!.  N  It.  il  .  1  .  -idt  -  i-rij'arint:  ^ii:  I  n:-*  f-r  i^lleL'e  \\  *  'lur  ha^  no  time  f*»r  it 
or  ;s  e  !!•;  .  !!•  i  t-  "rv^ar'i/e  a  stparate  :itj  1  indeT»'.nd<  nt  curriculum  which 
fl«Ks  :'..♦  '.-.'.'l  !•»  clle'^e.  M«st  M-h..  «»!s  are  nm  si!uate«l  that  they  cannot  <!■; 
I»..?h.  11 '•  c-!I'.;^t^  ;.rf  !;■  in^t  in  their  ••pin:--!]  t'  -.1  :h<  ir  entrance  re<|uire- 
nuut^  ri|»r<*«:.t  \]u  \«i;.  In  <-*  «<lvi»:ili" -fi  !■  r  a  '»t«:i!' tU  i  •!'  that  j^radf  wl'.<*ther 
he  js  !••  eTiter  i  ■'l!ei;-  • -r  ni»t.  1  have  hel|K-i!  expp'-s  aTi«i  enforce  this  <»pini<>n. 
and  so  caiui«-l  hi  accrsr-l  ♦.!  an\  lunlue  preiu-lice  if  I  n-iv.  venture  to  dissetit 
fp-m  it.  I  still  tliir.\  that  a  lar-^e  |)art  if  the  imiversity  entrance  re<piirement 
repre^eiUs  the  \ir>  \\:si->t  s-.iMr^-t-  that  can  eiUer  int"  the  ctirricuhun  of  the 
Iiij^'h  >cln"'l:  hut  w!imi  thc^e  nquinmenls  iK-cnme  so  lari^e  aiul  m>  sjH*cific 
that  th'-v  destTi  y  th'»  educat:  nal  aul"n<'my  of  the  hi;;h  ^-ch^K^l,  and  convert  it 
inli»  a  universit\  a|>pir.dai:'".  tiuji  I  am  c<'n»«traine«l  t«»  dis-icnt.  The  mcreas- 
ini;  standar«is  are  t«»  jM-rmit  m-^re  a«lvaiue«l  w«»rk  in  the  imiversity.  and  this 
is  a  matrnilici  II*  fn:ri>«  ^- .  :<•  he  <.nc«ura:;e«!  I)y  every  true  Inver  of  education; 
but  it  must  uiii  Ik*  il'ne  at  the  exjKnsf  «.f  sehm.Is  the  jjreal  masN  of  whose 
stui!ents  neviT  ent-r  the  i^nrveisity  ft  i^  wise  t-'  intr«'!uce  into  the  hijjh 
sk'h'H.I  stufjie^  which,  may  Ik*  of  n«»  s[>ecial  tunefit  to  the  pupil  pre|>annf;  fur 
colle^^e.  f«»r  they  are  of  j;^eat  In'nefil  to  the  lives  of  thi»se  whosf  rducattc»nal 
career  must  end  with  the  hiv:h  scliool.  As  I  understand  it,  the  hiph  schoi>l  is 
intendecl  t<  train  f«.r  tietter  citirenship.  to  enlarge  the  opj>ortnnity  for  4>htain- 
iuK  A  iKTttcr  livchhoof!.  to  (^m  tiroader  vie^%$  of  life  and  its  duties.    In  order 
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to  be  of  the  greatest  Ijenefit  to  the  jjreatest  number,  its  course  of  study  must 
be  constructed  as  though  there  were  to  be  no  further  formal  education  for 
the  pupil.  Subjects  must  be  related  lo  the  needs  of  life  and  of  society,  but 
this  need  not  and  should  not  exclude  tluxe  subjects  or  those  methods  which 
prepare  and  stinuilate  for  further  study,  ft^r  there  should  be  constant  recogni- 
tion of  the  fact  that  the  secondary  school  is  but  an  intermediate  stage  in 
educational  progress.  I  regard  the  recent  tendency  of  universities  lo  increase 
their  demands  upt^n  the  schcx^ls  as  unwise,  and  as  fraui^ht  with  danger.  It 
has  l«)ng  been  my  theory  that  the  si)ecific  demands  may  be  very  few,  and 
these  so  self  evident  that  a  school  would  not  be  likely  to  omil  them.  What 
the  universities  need  is  not  a  specific  kind  of  preparation,  but  a  certain  degree 
of  intellectual  development,  a  development  which  is  usually  much  broader 
than  ihat  (obtained  from  the  average  college  preparation.  I  may  be  allowed 
to  say.  as  the  result  of  manv  yoars  of  experience,  that  this  average  college 
preparation  presents  to  the  universities  the  m(»st  narrow  and  unevenly 
trained  material  that  can  be  imagined.  Nowhere  are  the  evils  of  specializa- 
tion so  apjKirent  as  in  tlie  entrance  preparation  demanded  by  most  colleges. 
If  this  specialization  results  in  Ci>mparative!y  j)onr  college  material,  its 
results  ma\  be  regarded  as  sim|)ly  «lisastrons  tt>  the  high  school  in  its  primary 
purpose.  This  is  not  a  plea  for  the  nmliiplicatitm  t>f  studies  in  the  high 
sch(M)ls,  for  one  of  their  great  weaknesses  ttxlay  is  their  tremen«lously  con- 
gested condition.  It  is  a  plea  for  the  relief  of  this  congestion  by  reducing 
the  university  *!cmani!s,  not  m  quantity,  but  in  specific  assignment,  leaving 
the  «cln>)ls  freer  t»>  exercise  their  own  judgment  in  the  selection  t>f  special 
subjects.  The  time  has  li*ng  passed  when  any  aristocracy  of  subjects  has 
any  right  to  claim  the  privilege  of  standing  guard  over  ever)*  avenue  leading 
to  a  Ivj^ber  educatiiui.  .Xny  sli^dent  who  has  successfully  pursued  a  well- 
organi/ed  and  c(^hereiu  course  for  firur  years  in  a  high  schoM  should  be 
able  t«>  c<intinue  his  work  in  the  universities.  There  are  differences  of 
opinion  as  to  what  constitutes  a  well-organized  and  coherent  course,  but  it 
couM  l)e  outlined  by  principles  rather  than  in  <letail.  and  the  schfH>is  them- 
selves shouM  be  responsible  for  its  construction.  .\  minimum  of  subjects 
and  a  maximimi  of  time,  continui»us  rather  than  scattere<l  wt^rk.  a  range 
bnjad  enfiugh  to  touch  ui>on  all  of  the  fun<lamental  regi<ins  of  w<»rk.  methods 
that  will  secure  precision  in  thought  and  expression,  contact  with  the  life  and 
w«rk  of  the  times  in  whicli  we  are  destined  to  live,  are  certainly  principles 
that  are  siitricieni.  but  concerning  whose  <letails  none  shouM  dogmatize,  for 
thev  mav  well  varv  with  ih?  teachers,  and  the  local  conditi»»ns.  I-'or  instance, 
to  require  Imtany.  when  the  teacher  is  far  l»elter  equipjK-d  tar  zot)|i.g>',  is 
siuiply  nonsense,  an  illustration  which  finds  its  parallel  in  everv  region  of 
work.  The  universitv  should  alwavs  In*  calletl  ui)i«n  f«r  advice  as  to  courses 
and  methods,  Imt  it  should  be  fn>m  the  ^tan«l|Hiint  nf  the  schools,  a  stand- 
point best  determined  by  the  sch(wls  themselves.  I'or  instance,  I  would 
not  presume  to  dictate  to  any  school  the  way  in  which  lK>tany  must  be  taught ; 
but  I  would  count  it  a  privilege,  upon  being  made  acquaintcfl  with  the 
preparation  of  the  teacher,  and  the  facilities  at  command,  to  suggest  certain 
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lines  of  work,  from  which  as  a  rational  bein^,  knowinf;^  the  condition  better 
than  any  one  elsi*.  he  could  make  his  choice.  I  would  regard  it  as  my  chief 
function  to  jjiiard  incxjK.'ricnce  against  waste  of  time  and  energy',  rather 
than  to  s{)ccifically  direct.  If  the  teacher  did  not  know  enough  to  make  a 
choice  in  such  matters,  I  wmiUl  advise  the  selection  of  some  other  means 
of  making  a  living.  I  must  cimfess  to  twing  a  great  .stickler  for  individual 
independence  and  resf onsil-iliiy.  and  that  school  or  that  teacher  which  is  held 
in  the  dictatorial  grasp  of  s«»me  higher  authority  which  permits  no  expres- 
si<»n  of  individualism  in  nKihods.  which  sternly  represses  all  sjwntaneit) 
and  originality,  whicl'.  dcniantW  an  automaton-like  service,  is  iK'dagugically 
blighted.  The  vast  ni:*chin<Ty  of  the  scho<»ls  which  enters  into  every  petty 
detail,  rides  them  like  ihe  i»l<l  man  of  the  sea,  and  is  converting  schools  mto 
facti»ries,  and  teachtTs  into  dru<iges. 

An<i  how  shall  wt-ll  pfpared  material  Ik*  recognized  at  the  university? 
Lately  the  entrance  examinati(»n  system  has  thrust  itself  upon  mv  attention 
afn-sh.  I  do  n«t  know  whether  this  ghiM  of  a  dead  past  stalks  into  your 
educatit*iial  han<|ni'ts  it  iii't.  hut  it  is  rampant  in  certain  universities  that 
rather  pride  themselves  i!pi>n  heing  haunted.  A  letter  scheme  ti>  show  how 
not  to  do  it  was  never  devised.  At  the  present  day  it  is  peculiar  to  the 
Chinese  tiu««ry  nf  ••ducat ji  n.  and  that  nation  shouhl  l>e  alk»wed  its  exclusive 
u*»e  It  i?i  h  'th  har*»ar«)rs  an<l  unscientific.  I  wouM  make  iu>  serious  ohjec- 
ti«>ii  ti)  it-  harharily.  if  it  were  scientific,  that  is.  if  it  ohiaine<l  the  infonna- 
tii>n  it  seek"*.  W'lrit  teacher  d«K's  n4)t  recc»gnize  liiat  the  estimate  of  the 
nn'inary  exaininati-'ii  nin>l  1»^'  tempered  hy  knowledge  of  the  daily  work.  i>r 
grave  iiiiii^tice  ma\  he  «!««ne?  H«»w  inucli  '^nater  the  iieecj  nf  tiiis  tem]H'ring 
ill  tile  extra-  :diiKiry  riitrar.ce  i  xaininati' •!! !  If  tlie  temperinv:  i^  necessary 
til  i.litain  tile  \ak'\^.  uii\  n««t  ^iih>iitiite  tlie  tanjKTin;:  entirely  fur  tlic  exami- 
nalii'ii'  \\  :i:rh  in*  ai*»*.  ••!  ci'iirM-.  the  ^r.l»«'tiin!ii»n  <  !  llie  ilailv  Kii'»w!edije  <  f 
til*  tr:i,'!».  T  I'l-r  tile  tgri  -ranee  i»f  the  niiiver-ity  examiner.  I  will  n*  better 
evi«!eii»'e  «■  i;»'iii:i;^'  tlie  iiitellectiial  tiiiiipintiit  if  a  candidate  f-tr  eiitraiue 
inl"  ;i  iini\«r*;:\  tii;  ii  tlie  iii«lgini!:t  i-f  ti:e  teaelnT»*  witli  wli'iTi  iie  has 
\\«rr»d.  !"r  I  iMH  ;^et  n*  •  better.  ii'T  ai'x  'tl'.ir  hall  >  ■  i^-'d. 

It  i>  -trariL:e  tliat  \]\v  uiuMr^itu-  are  ni'-re  ci-JU'enieil  abnul  tlie;r  raw 
materia!  ilian  ;d>' r.t  ilnir  Iini-^iif!  pr-duct.  If  lluy  \\«»uld  U-  a  little  less 
.sennit i\e  !.*  i.ceriiiir^  uitiaiur  r«.«;-::riir.u;t"».  and  a  l:tt:e  m^re  particular  c.»;i- 
cerning  gradual i*»n  rei}'.iirenien!v  it  miglit  In-  a  U'tter  exi)cn<litnre  of  enerv:y. 
It  lias  :'!\Ka\^  *•  •  !ri-  1  t  i:\c  tV.at  t:  e  tine-me>he<l  >ieve  is  set  at  tlie  wrong 
e::.!  •  f  tl.t-   iwuverN-t;. 

In  conchivii.il,  ii  mu>t  U*  rein-ateil  that  n«»  complete  change  in  these 
matters  wlncl:  I  liav--  pre«'e:ittd.  and  in  ••!h<r>  of  t<|Mal  importance,  can  ct>me 
sU'!i!eni\.  We  can  Ic  d>^a:i"«riiu  willi  llie  re>ii!:>,  and  can  jHjint  out  defects 
here  aiiil  tiiere  wiuci.  in  •  ur  jU'lgnurii  are  re>[H.nsil»ie  for  them,  but  cer- 
tainly no  single  op!T*«.  ii  ^h.  ul  I  Ik'  followc<i.  The  subject  i>  too  va>t  in  its 
Hii|>ortani'e  and  in  it!»  ramifications  to  l>e  grasftcd  by  any  one  man.  Its  many 
sid's  C'U found  our  ite^t  iuiigment.  It  is  always  easy  to  rail  at  the  existing 
order  of  things  in  a  {lessimistic  way.  and  such  railing  is  only  pn^iiuctive  of 
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evil.  But  criticism,  born  of  intense  love  for  the  cause  of  education,  and 
lonjjinp:  for  its  Iwst  development,  is  always  helpful.  Such  thoug^hts  are  at 
work  like  leaven,  and  when  they  shall  have  permeated  sufficiently,  move- 
ments will  bej^in,  quietly  and  moderately  it  is  to  be  hoped,  but  jxirsistently, 
and  out  of  the  movements  there  will  slowly  arise  new  methods,  which  ujxDn 
trial  have  met  with  jjeneral  consent.  No  student  of  our  educational  insti- 
tutions can  fail  to  observe  that  the  general  pn>grcss  ti> wards  better  things 
has  been  recently  very  rapid,  probably  as  rapid  as  is  safe  for  wise  organi- 
zation. We  can  afford  to  be  optimistic  at  the  outlook,  and  need  only  con- 
cern ourselves  with  recognizing  and  attacking  the  points  of  weakness,  some 
of  which  always  exist  to  give  us  occupation.  There  is  within  our  educational 
system,  not  perfection,  unless  it  Ix*  in  its  ultimate  purpose,  but  a  wonderful 
power  of  endless  development.  We  are  to  establish  an  American  system 
of  education,  not  copied  from  ancient  times  or  other  countries,  but  drawing 
from  them  all  that  is  appropriate,  and  adding  our  own  ideals,  we  are  to  meet 
coi^ditions  for  which  we  find  no  precedent.  To  such  great  service  are  you 
called,  and  it  will  demand  not  only  yrur  enthusiastic  and  unselfish  devotion 
to  the  cause  of  education,  but  your  best  thought  and  calmest  judgment  as 
educators,  and  your  most  ccMupetcnt  work  as  teachers. 


OVERPRESSURE.  ANCIENT  AND  MODERN. 


W.    H.    P.WNK. 


In  the  Capitoline  Museum  in  Rome  there  is  one  large  hall  devoted  to  odds 
and  ends,  the  disjecta  membra  of  many  pieces  of  sculj)ture.  (.")ccasionally  an 
entire  piece  has  escaped  the  graver  accidents  of  time  and  has  come  down  to 
us  nearly  intact.  There  is  such  a  piece  crowded  close  to  one  of  the  walls  of 
the  hall,  and  made  a -most  inaccessible  bv  statues  of  indifferent  merit  stand- 
ing  be  for;?  it,*  It  is  a  funereal  monument  that  would  naturally  appeal  to  a 
sch(x»!mastiT*s  heart.  It  is  alMuit  four  feet  in  height,  three  in  brea<llh.  and 
tw)  in  thickness:  and  in  the  niche  in  iroui  there  stands  the  statuette  of  a 
Roman  schoollioy  holiiing  a  manu^cnpt  in  his  left  hand.  On  the  base  of  the 
monument  there  is  a  I^tin  inscription  giving  us  a  lauK-ntable  account  of  the 
untimely  fate  that  Ik  fell  this  fxK>r  Im\v,  Sulpicius  Maximus.  in  his  twelfth 
vear. 

m 

The  Emperor  Domitian  was  a  promoter  of  learning,  having,  among 
other  thinj^s,  called  Quintilian  to  direct  the  education  of  his  grand-nephews. 


•TlircniRh  the  gooil  offices  uf  vxpi-rt  photographers,  I  sccureil  two  Rf>^d  view*  of 
thi»  innniinient  and  an  excellent  cnpy  of  its  inscriptions.  Greek  and  Roman,  in  papier- 
mache. 

Availing  himself  of  this  mat'Tial.  Mr.  J.  Ralc-iph  Nel*n>n  wrote  the  interesting 
article  entitled.  "The  Boy  Poet.  Snipicius — A  Tragedy  of  Roman  Kdiicati«>n/'  which 
was  read  at  the  last  meeting  of  the  Schonhna^-ter"*'  Club,  and  published  in  May.  IQ03, 
in  The  School  Rexnexv. 
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(jrovk  learning:;:  had  hecdiiie  fashionable  in  Rome,  taking  precedence  over 
Latin  in  the  discipliiic  •  t  the  scIuhjIs.  In  order  to  promote  the  new  learning, 
the  I*!miKT(»r  offered  a  prize  fur  the  l>esl  improvisetl  piece  of  Greek  verse. 
Tliere  were  tifty-lWM  omtestants,  and  amoni;;  them  the  Iwy  Sulpicius.  The 
(K'casion  \va>  one  «>t  inuisiia!  character.  Success  meant  the  approliation  of 
the  !\mj>eri»r.  and  j)'.is>i!ily  some  fonn  of  preferment.  Excitement  ran  high. 
-As  we  may  Nupjx^e.  enn'ti»jn  was  tense:  mind  and  brain  were  overtaxed. 
The  lK)y  finished  his  {Ntini.  but  tile  effort  cost  him  his  life.  This  monument 
was  the  |wreiit-*'  tnbr.te  to  the  memory  of  their  lost  son,  and  the  Greek  verse 
that  was  the  «>ccasiun  ai  his  takinj;  otY.  is  carefully  inscrilx:d  on  the  sides  of 
this  ccmmemnrative  marble.  Had  the  in>crif)tion  Inren  written  in  our  ver- 
nacular it  might  have  stw>d  : — 

M  1 1  ii  It  s  M  ^\1M^S 

I>u<!  1. 1  (ffcik  verse 

In  h!^  twrlfth  year 

I'.i rr w f  1 1 !    Fa rrw f  11 1 1 

What  ha(>pened  in  the  case  t»f  thi>  Koman  student  is  no  doubt  typical 
of  what  hapjK*ned  in  many  other  cases,  ant  I  ju>tiries  us  in  saying  that  over- 
pressure was  a  »;ch<iol  flisease  in  ancient  as  well  as  in  nuKlern  times,  though 
there  are  reason^  why  this  tli^^ease  i>  more  prevalent  now  than  then. 

I  )'iriii;;  the  yrar*»  mi  niy  >ujKrintenilency  it  not  infrequently  happened 
that  c<»nip!aints  reached  me  lr«»m  i>arents  that  their  chiMren  were  lK*ing 
«»vertaxed  with  wurk.  to  the  great  injury  t>i  Iwith  mind  an<l  Ixxly  ;  and  it 
was  n«»t  a  rare  »K-ciirrence  that  reputable  physicians  entered  formal  protests 
against  wliat  they  iM-litved  ti»  be  an  evil  of  i;reai  ma;^nilude.  Ci»ntending  that 
jK-rmanent  injury  was  likely  t«»  befall  pupils  fri»m  the  srnseless  practice  of 
^.raTniTiiri;^'  Wry  naturally  my  >\mpathies  were  with  the  teachers  as 
again^it  parrnts  anil  phy-^icians.  my  j>ri)fe»»Nional  luyalty  seeming  to  re<|uire 
me  t«»  il:-t-  iiiit  tlie  al!e«lt:ed  evds  SubM-<|nfnt  experience  and  a  more 
iu'Iicial  vi-.v\  if  tlu-  facts  in  tb«-  v'a^i-  have  Ci»Tivincetl  nie.  that,  in  the  main, 
jiarent^  and  plnsioian'*  were  riijht.  and  I  and  the  teachers  wtmul:. 

I  tbiiik  it  ma\  be  said  with  si>berne*is  and  truth  that  in  unr  sec«»ndar\* 
and  biijluT  in>iitUii«'nN  <.f  learning  tbt-  exact:* mi^  iTiade  «»f  student*;  in  the 
h;.\  •  'n.Th.Ned  taslH,  virtua!l\  ci-nijHl  them  t«»  violate  everv  principle  of 
sell' H  I  hyj^iene.  I-'«»r  example.  Alexander  I'ain  stat«-*»*  that  there  is  a 
natural  antai:«nisrn  I  rtween  an  active  brain  ai:«!  an  active  stomach,  and  that 
f'  r  this  ri-asiin  int'-rei-t^ral  work  *»h«  iiM  n».t  Ik*  undertaken  until  two  or 
thrve  hour<  after  th**  nv  n^mg  meal:  but  the  i>ractice  of  .lur  Si'h'iols  makes 
It  virtually  imj)i»ssib!e  to  pay  hee«l  !<•  11::^  primary  hygienic  law.  In  this 
brief  paiH-r.  I  am  n«»t  m»  nnicli  concrnu-I  with  the  hsijienic  asj^'Ct  i>f  cram- 
mini:  a^  with  its  sinister  etT«n*ts  on  the  intt-lleciual  life. 

In  a  Ti«'tab!i-  paragraph  in  hi*  /ti/fuM/i-'M.  entitle.!  "Mental  Strain."  Mr. 
SjK-Tnrr  make>  the  following  statement: — "It  [crannnin^]  is  a  mistake,  also. 
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inasmuch  as  it  assumes  that  the  acquisition  of  knowledge  is  ever>'thing,  and 
forgets  that  a  much  more  important  matter  is  the  organization  of  knowledge, 
for  which  time  and  spontaneous  thinking  are  requisite.  *  *  *  *  It  is 
not  the  knowledge  storeil  up  as  intellectual  fat  which  is  of  value,  but  that 
which  is  turned  into  intellectual  nuiscle.*'*  Time  and  spontaneous  thinking! 
Who  has  ever  known  a  college  student  who  had  time  for  such  thinking,  that 
is,  that  leisurely  thinking  which  is  involved  in  rumination,  or  the  analysis 
and  assimilation  of  knowledge?  In  the  learning  process  there  are  two 
modes  of  thinking  which  should  be  sharply  distinguished.  In  one  case  the 
mind  is  forced  to  work  at  high  tension ;  while  in  the  other,  it  is  allowed  to 
work  at  low  tension,  following  its  automatic  bent.  The  first  mo<le  is  seen 
in  what  is  called  drill  or  discipline;  the  second  in  what  are  called  culture 
subjects  like  literature  or  liistory,  where  the  puq)ose  is  the  elalK>ration  or 
organization  of  knowledge.  A  drill  subject  like  algebra  loses  its  proper 
education  value  when  taught  by  the  discursive  or  low  tension  method,  while 
a  culture  subject  loses  its  peculiar  charm  and  value  when  taught  by  high 
pressure  methods.  Both  modes  of  procedure  are  correct  in  their  place,  but 
wrong  when  transposed.  When  knowledge  is  to  be  organized,  that  is.  trans- 
formed into  structure,  the  movement  of  the  mind  is  of  the  automatic  or 
siK)ntane(/Us  order,  in  which  the  indisiKMisible  element  is  time. 

It  seems  to  be  quite  generally  assumed  by  teachers  that  the  aim  of  school 
instruction  should  be  discipline  or  training.  I  fancy  such  teachers  have 
l)een  led  astray  by  a  false  etymology.  How  many  well  intended  but  profitless 
honiibes  liave  been  uttered  on  the  magic  or  mystic  virtues  of  cducre!  In 
the  first  place  the  derivati(»n  of  the  tenn  education  from  cducre  is  doubtless 
a  mistake.  The  proj)er  derivatives  would  Ik*  eduction  and  cductor.  The 
root  idea  in  cducre  is  leadership,  and  not  draiving  out,  as  alledged.  The 
fundamental  and  characteristic  idea  in  e<lucation  is  nurture,  the  proper  deriv- 
ation of  the  term  being  from  educarc,  meaning  to  nurture  or  to  foster, 
education  being  the  act  of  nourishing,  and  educator  <^ne  whose  function  is 
to  nourish.  A  scluxil  is  to  be  judged  not  by  the  few  who  survive  the  rigors 
of  its  discipline,  but  rather  by  the  many  who  profit  by  its  nurture,  t 

Sometimes  the  l)est  way  to  make  progress  is  to  return  towards  an 
abamloned  ideal.  According  to  the  Greek  conception,  school  is  a  place  of 
leisure;  and  according  to  the  Roman,  a  place  of  enjoj-ment  or  of  play,  but 
in  our  day  there  is  nothing  farther  removed  from  recreation  and  leisure  than 
our  high  pressure  schools. 

The  evil  I  am  criticising  consists  m  focusing  the  mental  powers  en  the 
process  of  accumulation,  leaving  them  little  or  no  leisure  for  the  work  of 


^Education  (Bardccn).  p.  286. 

V'Thf  school  must  nourish  the  souls  of  its  pupils,  and  the  only  nourishmctit  possi- 
ble is  idens.  There  may  be  other  taskft — there  are;  the  soul  must  l>e  exercised  and 
trained  a«  well  as  fed;  but  the  feeding  is  the  first  and  essential  thing,  and  the  richest 
food  of  all— that  which  brst  of  all  builds  up  moral  fibre— is  the  humanistic  food  that 
comes  down  to  us  iv^vr.  the  past  in  the  form  of  fairy  talc,  biography,  history,  and 
literature."— F.  H.  Hayward.  The  Secret  of  Herbert,  p.  71. 
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organization,  for  which,  as  Mr.  Spencer  declares,  time  and  spontaneous 
thinking  are  requisite.  The  years  of  college  life  are  made  too  largely  a 
grazing  period,  in  which  there  is  but  little  opportunity  for  rumination  or 
meditation.  The  question  I  raise  is  whether  a  milder  stress  should  not  be 
placed  on  the  process  of  accumulati>>ii.  so  that,  during  his  college  course,  the 
student  may  make  some  substantial  pri>^ross  in  education  proper.  I  have 
wondered  whether  some  Inrneficent  millionaire  of  the  Carnegie  type  might 
not  endow  an  institution  which  in  its  pn^p^rammes  of  study  would  make 
aunple  provision  l>oth  for  the  accumulation  of  knowledge,  and  for  its  organi- 
zation or  transformation  into  intellectual  structure,  or  intellectual  muscle, 
using  Mr.  Spencer's  phrase.  I  can  think  of  no  educational  reform  of  greater 
difficulty  or  of  higher  utility.  A  feature  of  Iiul>artianism  which  can  not  be 
esteeme<i  too  highly  is  the  duty  it  places  on  teachers  to  assist  pupils  in 
assimilating  the  knowledge  constituting  tlie  circle  of  thought.  Tlie  doctrine 
of  apperception  finds  its  justification  and  its  value  in  the  fact  that  it  is  an 
assimilative  pnxress,  quite  distinct  from  the  process  of  acquisition,  though 
presupfxising  it.  Mental  cramming  is  very  like  the  feeding  process  which 
mav  be  ob.scrveil  in  railway  catiiig-rMmis  where  travelers  feel  constrained 
by  the  pressure  i»f  time,  to  lK)lt  their  fcKxl.  rather  than  to  eat  it  in  the 
leisurely  way  prescrilK<l  by  dietetics. 

The  M  ►-called  enrichment  of  our  school  courses  is  largely  responsible 
fnr  the  evils  of  craniining.  i*!ach  ambitious  s|)ecialist  demands  a  place  on 
the  programme  tor  the  >ubject  which  is  the  especial  object  of  hi>  regard. 
Professiiiiial  zral  is  l**  In-  C'lmiueiMJeil  when  hemmed  in  by  comjK'ting  sub- 
jtvts.  but  it  easily  j>;i«»^r^  Ik-voU'I  pn»iHT  metes  and  lM>unds  when  it  inspires 
a  strong  an*!  aj^is'^f^'^Jve  jHTN-nalily.  We  can  live  on  friendly  ternw  with  a 
man  who  assert ^  lliat  tin  re  is  noibin^  liKt-  U-ather.  but  we  can  >carcely  abide 
one  who  C'lileii'!"*  tiiat  tiirre  is  nothing  but  leather.  .Vs  l<»ng  as  thii  ovcr- 
i'ii.vMliiig  »»f  pri't^ranii::-^  r  -ntiiuu^.  and  there  are  n*)  signs  «»f  a  ha:t  apjKrar- 
jng.  there  strniN  ti-  I  <■  ti»  1.  ']k  «»l  a  >aner  educaliitnal  re^jime. 

Hire  :n  ai'.'-thvr  im*-"  :!i  wliich  we  may  make  '•'.iliNtantial  proj^ri>>  by 
luniin-^'  ba^KAar*! 

!n  his  '■lli'»t"r\  -i  •  irnAe."  <  urlius  makes  the  !i»llowing  remark: — 
"Tlir  111*  iita!  riiliiiir  ■•  I  tl'.i  .\t).i  ittaU'*  1  wa»»  t>ut  plaiti  and  .simple,  yet  it 
t«»i»k  b  •■■!  '  t  t'-.r  t-ntTt  •»i:iT' .  a!v!  tlii*  all  the  more  ileelJl)  and  thi»roui;hly 
U'lai'.T  till-  \.'u:lMir.  m::;  I  Aa*.  i:  t  •'.tstr^i^-tril  by  a  nmltiplicity  of  subjects 
an*!  I- ■•!!«!  !li«r'i«!r  v\"T*-  -l-'-rls  .'.  \.  t^  it-.r'f  :■»  tin-  mental  Iihh!  an<l  to 
the  iMat'.riaN     f  v'.:!ti!rc  i.tVer'!  t"  it  "  •  \'«>I.  II  .  p   .iifi. ) 

Nlal'.a!t>.  !ii  I'.i^  < '.J  </Tf*^-  /.i/.'jtij.';  i;.  "^peakN  t'>  the  same  etTe.^t  as  fol- 
I-.'ws  ■■\(!t'".tr  wa^  r'lHTi-  u\  •  M  .!.i\^  t'nat  iir.iltirU'K-  ••!  -^iKcial  •»ubiects, 
total!  >  uiii-'i-.T.cvtt  .1  a:!!)  ra-i:  "t^-.tr  •  r  wit!i  a  ItUral  e«iucati«»n.  wiiieh  now 
inft*.*-  •  i:r  <'!uta!:  :ia!  esta*»'i-l-.mrnt>.  and  laiiM*'  il.e  hurry  after  tangible 
risu!t>  t"  di^'plat'e  tb.e  i-nly  true  initrome  «»i  a  hii^her  education — that  ca()acitv 
to  tbinW  eonsi-cutive!y  and  clearly,  which  is  to  U*  acf|uir(ti  by  studying  a 
logieal  atn!  thor«»tighly  articulateil  branch  i-f  ki'.-iw  ledge  f«^r  the  *ake  of  its 
accura*)  and  nuth*-*!."     <  IV  1,^7.) 
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The  complexity  which  in  these  later  days  has  succeeded  the  old-time 
simplicity  is  temperately  stated  by  Mr.  Wilson  Farrand,  Head  Master  of 
the  Newark  Academy,  in  his  article  on  "The  Existing  Relations  Between 
School  and  College": — "It  is  not  enough,"  he  says,  "that  the  child  should 
learn  to  handle  skillfully  the  tools  of  all  learning — the  three  R's;  his  sense 
of  form  and  his  aesthetic  nature  must  be  developed  by  drawing;  his  hand 
must  be  trained  by  manual  work ;  his  musical  nature  must  be  awakened  by 
song;  he  must  be  brought  into  harmony  with  his  external  environment  by 
means  of  nature  lessons  and  the  study  of  science ;  his  patriotic  impulse  must 
be  roused  by  the  study  of  American  history  and  by  flag  drills ;  temperance 
must  be  instilled  into  him  by  lessons  in  physiology  with  special  reference 
to  the  effect  of  alcohol  on  the  human  system ;  his  imagination  must  be  culti- 
vated by  means  of  acquaintance  with  Greek  and  Norse  mythology ;  he  should 
gain  some  knowledge  of  the  great  heroes  and  events  of  general  history; 
through  the  plentiful  reading  of  masterpieces  he  should  acquire  a  love  for 
and  an  appreciation  of  the  best  literature,  while  at  the  same  time  his  mind 
should  be  stocked  with  choice  gems  of  prose  and  poetry  that  will  be  a  solace 
and  a  comfort  to  him  throughout  his  later  life;  it  will  l>e  well  if  by  displacing 
a  little  arithmetic  or  geography  he  can  gain  some  knowledge  of  the  elements 
of  I^tin  or  of  modem  language ;  in  some  manner  there  should  be  roused  in 
him  a  love  for  trees,  a  respect  for  birds,  an  antipathy  to  cigarettes,  and  an 
ambition  for  clean  streets :  and  somehow,  somewhere  in  this  wild  chaos,  he 
must  learn  to  spell !  All  those  things,  together  with  sewing,  cooking,  car- 
pentry, principles  of  morality,  and  gymnastic  exercise  can  easily  be  acquired 
in  the  grammar  grades,  provided  only  wc  have  good  teaching  and  proper 
economy  of  effort.  Do  you  wonder  that  soinclinies  teachers  in  progressive 
schools  confide  to  us  that  they  fear  their  pupils  are  slightly  iKwildered? 
Do  you  wonder  that  pupils  do  not  gain  the  hal>il  and  the  power  of  concen- 
trated, consecutive  work?** 

Rousseau  declares  that  we  no  longer  know  Ikjw  to  he  simple  in  any- 
thing. All  reforms  consist  essentially  in  a  return  inwards  simplicity.  How 
hojKrlessly  complex  our  courses  of  study  have  beconie!  How  l)ewildering 
it  is  to  think  what  they  are  likely  to  iK'Come  if  prevailing  tendencies  remain 
unchecke<l!  We  are  lK)und  to  recollect  that  times  are  changed  and  that  we 
are  changecl  with  them.  No  one  in  these  days  would  <lream  of  recommend- 
ing a  .sheer  return  to  the  Seven  Liberal  Arts :  but  on  this  scanty  bill  of  intel- 
lectual fare  it  was  easily  possible  to  proxluce  what  is  almost  an  im{>ossibility 
in  modern  times, — a  lil>erallv  educated  man. 

The  quotation  from  Mr.  I-'arrand  recalls  a  scene  that  occurred  in  the 
church  of  Santa  (Voce  in  Florence.  Thi<  ancient  (iothic  church  is  rich  in 
th(»se  art  treasures  of  inestimable  value  which  have  made  Florence  **the  joy 
of  the  whole  earth.**  and  each  \car  witnesses  throngs  of  visitors,  attracted 
either  by  vain  curiosity  or  by  a  sincere  purp«>se  to  gain  inspiration  and 
spiritual  insight  through  the  ministrations  of  art  in  its  various  forms.  It 
goes  without  saying  that  for  this  purpose  time  and  meditation  are  necessary. 
As  photographers  would  say,  there  must  be  an  exposure,  for  a  longer  or  a 
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shorter  period  of  time,  depending;  on  the  resources  and  taste  of  the  visitor. 
Any  attempt  to  f^r^sp  all  would  result  in  losing  all.  In  order  that  some 
thing's  may  Ix:  adequately  seen  many  oihi*r  things  must  remain  unseen. 

On  the  (Kcasiun  referred  to  there  \\a>  an  irruption  into  this  church  of 
Holy  Cross  l»y  a  jiarty  <'f  American  tourists.  numl>ering  sixty.  It  was  m 
**pers4»nally  conducted"  [)arty  with  a  learli-r  <»f  the  strenuous  order  who  stood 
not  on  the  «»nlcr  of  hi>  K'»*nj^-  ^  seem  still  to  hear  his  orders,  given  in 
strident  loncM — "Come  •»nl*'  "Hi:rry  u[)!"  **I*ui  up  your  note  lic-oks!"  etc.. 
etc.  Then  follow e»l  a  si.rt  (*i  scurry  from  tomb  to  tt>mb.  through  aisles  and 
chajxfls,  till  the  <l(M>r  t>f  exit  was  reache<l  and  the  party  disappeared  to 
repeat  the  farce  at  S4>me  (jther  place  of  note.  These  countrymen  of  mine 
had  done  the  church  of  Santa  C'nK'e  in  just  fifteen  minutes  hy  actual  count. 
Racing  thn»ugh  a  cathe»lral  is  very  like  racing  ihnnigh  an  over-crowded 
course  of  study,  and  oir-  is  just  as  defen^ihle  as  the  utlier.* 

Hut  a  iKrrnicious  source  of  undue  mental  strain  remains  to  1h.»  noted, — 
I  mean  examinations  which  are  made  to  involve  the  fate  of  sttidents  for 
go«.d  or  f««r  evil.  The  evil  in  this  ease  is  often  a  double  <»ne: — the  severity 
of  the  examinati«ni  may  Ik.'  ini»r<linate,  and  the  consecjuences  of  failure  may 
Ik-  a  hlitrhi  on  the  -iiudenl's  future  life.  .\n  actual  case  mav  l)est  illustrate 
my  meaning:  In  a  school  of  collegiate  grade  it  was  the  custom  to  subject 
the  tirst-\ear  cla>s  to  ,1  miti-vear  examination  of  .such  severitv  that  half  of  iti 
memU-rs  failed  to  reach  the  arbitrary  standard  set  for  i)as>ing,  and  so  were 
sent  home  uinler  the  cl«»ud  of  failure.  It  is  easv  to  see  how  bv  trailition  this 
examination  U'canie  t'  each  inc»>ming  ^luilenl  a  terror  in  j)ri»s[Hrct.  .Xs  a 
matter  of  fact,  the  lurvon^  dread  of  this  ini[)eniling  crisis  fell  a:*  a  blight 
upon  the  lowrr  rank>  i.f  the  >ch«N«I.  atid  untitled  even  well  (jualifietl  students 
for  tu»»^ini:  this  dreadful  onleal  with  even  moderate  credit.  Natural! v 
emaigh.  ulien  the  cause  <  f  this  nervi»us  disturbance  ha<l  U*en  reniovetl.  the 
fear  t-f  ati  iniiK-niling  evil  continued  to  affect  the  sc1hh)1,  just  as  the  throb- 
bing of  the  iK'ean  Ci-nlinues  after  the  st(»rm  has  passe<l. 

.\n  examinati*  n  •■n  which  so  much  is  maile  to  ilejHMid  may  l>e  as  fatal 
in  itH  wa\  ;>  a  (iatling  i;un.     Thr«  ugh  this  secular  abuse  of  fK»wer,  is  it  an\ 

•Tw«'  riifinliT*  ff  *hv  K^llinj?  St^-nr  Cluf).  rf  Mr-Iina.  N  Y.  h.ivr  written  a  hook 
idling  ni'\i  T«  "«Si"  I-'nn  !•♦•  "n  ^  a  lay  "Fltfcncr  i*  a  «!rrani."  thry  say  "\Vc  came 
fttr  *.h'rr  »\a\s  aril!  '•t  ii«i  fivr.  in«!  ilnntfrf!  fiitr^rKr*  away  !inwi!Iin({|y.  Ytt  it  can  l»r 
«!«.ni-  in  a  i\\\.  m\'\  wr  -iw  if  lirinu'  •!.  nr  in  that  way  ni'Tc  than  uncr.  The  Bai»!istery 
t\  n'»t''«I  fur  If.  Kriutiftil  K'i-n/r  •!■  «ir*  Wf  wrrr  *!an'!in(»  one  ^lay  l>rfiire  ihr  pair 
by  ''thiNrrti.  ul.  n  .1  fine  rf)Mip.iKe  v^hirle*!  up  Tw^i  cxcredinfsly  pnf!(pcr'>ti$  looking 
.^meruMfi*.  wnh  thrir  mivr^.  fi-ii:iii»il  thr   <.r.its" 

"  *Thrse  arr  ihr  'itv  r-.'  .!p  iic!  \]u  kvi-!i  .n  ibt  Iw-x  vcat,  'that  Michael  .AnRrlo 
sz\  I  \%x-rr  i{fM>iI  fn«  tiKh  fi'r  hea\f'n  ' 

"'All  rii{ht."  *.Tii|  .111  i»f  \\\r  V  vi»I  ii"i:"***.  ^•<  kinK  at  hi*  watch,  we'll  trti^t  hif 
jmlKnii-nt      l.rf  *rm  r'ln'" 

■■•\n'!  a^  tKry  werr  whisknl  i\ia)  .ifirr  jti^t  fivr  «.ccon<N  l»ef«ire  €»ne  of  the  most 
arti'Mr  crtaM«in«  m  Kun-pe.  we  ^ivt  thr  man  whi«  *>it  with  hi*  liack  to  the  driver, 
ncirlv  i|i«!ii«-atr  hi«  nrck  a*'  he  twi«tet!  aniiml  !«•  a«k 

"\Vh<»'iS  >"U  %ay  wnd  that'* 

"^nd  the  t  imifed  h.nvinK  pa««ci!.  »r  resumed  mir  Ici*iirc]y  enjoyment  iif  the  ma*- 
!erpieve«."-A'.  K.  Trihmmt. 
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wonder  that  in  too  many  cases,  students  look  upon  their  instructors  as  their 
natural  enemies  whom  they  may  properly  circumvent  by  ruse  and  fraud? 
I  am  far  from  thinking^  that  the  case  cited  is  a  common  one.  but  I  maintain 
that  the  evil  in  kind  is  frightfully  common.  The  evil  consequences  of  such 
mental  strain  arc  for  the  most  part  (xrcult,  only  the  graver  consequences 
coming  to  the  surface :  but  if  an  actual  inquest  could  be  made,  the  showing 
would  Ik?  a  blot  on  our  sivcalled  higher  education.  It  should  he  rememl>ered 
that  one  of  the  crudest  instruments  in  the  hands  of  teachers  is  the  examina- 
tion. Its  abuses  are  so  common  and  so  flagrant  as  almost  to  justify  its 
disuse,  and  its  shortcomings  should  give  pau.se  to  those  who  employ  it  as  a 
test.  It  does  not  bring  to  the  surface  the  finer  qualities  of  spirit  which 
constitute  character,  such  as  faith,  hope,  charity,  but  ratcher  the  coarser 
qualities  of  mind  such  as  memory,  imitation,  rote- learning,  etc.,  etc. 

A  few  years  ago,  in  a  certain  western  state,  an  item  to  this  effect  went 
tiie  rounds  of  the  newspainrrs :  "This  has  l>een  examination  week  in  our 
University,  and  the  results  attest  the  high  quality  of  work  done  by  our  Pro- 
fessors. In  one  case,  out  of  a  class  numbering  nearly  one  hundred,  only 
sixty  were  i>assed,  the  remainder  l>eing  either  conditionetl  or  not  |)assed.  Wc 
think  this  is  conclusive  pr(x>f  that  our  I'niversity  is  rapidly  coming  to  the 
front  as  an  institution  for  dispensing  the  higher  education."  More  cor- 
rectly stated  this  item  would  run  as  follows:  "Professor  X  has  taught  his 
large  class  in  his  own  way,  has  examined  it  in  his  own  way.  and  his  work 
has  lx?en  so  well  done  that  only  sixty  per  cent  of  his  students  could  stand 
the  test  which  he  applied  to  them." 


THE  LEADERSHIP  OF  THE  FEDERAL  GOVERNMENT  IN 

PUBLIC  EDUCATION. 


R.    H.  JE.^.^^E,  1»RF..^IDKN  r  OK  TIIK  fNIVKRSLTV  OF   MISSOl'RI. 


Few,  even  among  intelligent  people,  realize  to  how  great  an  extent  the 
general  Government  has  led  the  States  and  the  people  of  our  country  in 
public  education.  We  are  prone  to  think  of  this  progressive  state,  or  this 
enlightened  man,  or  that  seat  of  learning  as  leading  our  people  aright,  for- 
getting that  oftentimes  the  general  Govenmient  has  whirle<I  onward  in  edu- 
cation, states,  with  their  leaders  and  their  seats  of  learning. 

In  1787  the  Continental  Congress,  shortly  l»efore  it  passed  out  of  Ameri- 
can history,  passed  an  Ordinance  for  the  government  of  the  Northwest  Ter- 
ritory, which  means  for  that  territory  which  lies  west  of  the  Allegheny 
Mountains,  east  of  the  Mississippi  River,  north  of  the  Ohio,  and  south  of 
Canada.  This  dcKument  contained,  in  Article  III.  this  remarkable  sentence: 
"Religion,  morality  and  knowleilge  l»eing  necessary  to  goo«l  government 
and  the  happiness  of  mankind,  schools  and  the  means  of  education  shall 
forever  he  encouraged."  This  policy  was  confined  to  the  Northwest  Tcrri- 
tory.  but  it  has  sinrc  l)een  extended  by  the  general  Government  to  all  the 
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territory  west  of  the  Allegheny  Mountains,  excepting  only  Texas  and  West 
Virpnia.  This  sentence,  indeed,  has  proved  to  be  the  Ma^i^^a  Charta  of 
public  education  in  the  United  States.  This  I  shall  point  out  later.  In  1789 
the  Continental  Conp^ress  had  passed  away,  the  Constitution  had  been 
adopte<l,  Washinjjton  had  taken  his  seat  as  President  and  the  first  Congress 
was  holding  its  first  session.  Early  in  the  session  an  amendment  to  the 
Ordinance  of  1787  wa*;  adopted.  This  amendment  was  intended  to  bring 
the  Ordinance  into  harmony  with  the  new  form  of  government  and  thereby 
to  p<'rjK»tuate  it.  Therefore,  the  amcn<lmcnt  was  practically  a  re-enactment 
of  the  Ordinance  of  1787.  This  amendment  and  re-enactment  was  signet! 
by  (ieorge  Washington.  We  are  glad  to  bring  into  connection  with  this 
immortal  Onliiiance  the  name  of  him  whom  we  proudly  call  "Father  of  our 
C-ountry.*'  AlniDSl  immediately  after  the  passage  of  the  Ordinance  of  1780 
the  general  (lovcmmcnt  ma«!e  with  the  ( )hio  C'ompany  a  contract  whereby 
a  large  territi>ry  in  that  c<»mmonwealth  should  be  open  to  settlement,  upon 
certain  c<)n<iitions.  <  )ne  of  these  c»>nditions  was  that  the  sixteenth  section 
in  each  town^hij)  should  be  reserved  for  the  public  scho<»ls  antl  that  two 
entire  townships,  each  C'»n*ii  sting  of  thirty -six  section*,  should  lie  reser\'ed 
f()r  the  en.lowment  of  a  "Seminary  nf  Learning,**  which,  l)eing  interpreted 
into  tfie  lang\iage  .)f  i«n!,iy,  would  mean,  a  Seminary  of  Higher  Ix-arning, 
and  wliich  iHcaine  a  State  I'liiversitv.  These  condilinns  were  im[>i>sed  in 
acei»rdance  w'th  that  sentence  in  th.e  <  )rt!inance  of  1787  which  declares  that 
thn»iii;h'Hit  the  XiTtlwest  Terrilnrv.  "Sch<»*)ls  and  the  means  nf  education 
shall  forever  be  encouraged."  This  s<*ntenee  i^  tlie  MntMia  <  harta  nf  the 
fmblic  M*h««»l  sv^tfiu.  aivl  it)  lulhllu'.'. nt  of  its  pn»vi>i«>n»i.  xhc^v  coni'itii»ns 
wvTr  'a'«!  up' "in  liie  earlv  sfUlrr**  nf  <  »)ii«».  The  same  c««ndition^  were  alter- 
waril"*  laid  ujh*!!  (»i):er  states  f  ruivd  «»ut  of  ilu-  \iirlii\\e«.l  reiritory.  and 
thi-y  wre.  .»i  a  »»ti!l  later  \:w.v.  rxieiiditl  i-*  tiu-  '•rale^  larveil  nut  <.f  the 
Nr.rthwst  TerntiTv.  an«l  t!uy  \v<ri.  at  a  still  later  lime.  «'xte!'»lf.l  f  the 
I^)ui**iana  I'ur^ha**.'  and  !•>  ttlvr  stalfs  ot!'.erwi'»«-  ar«|u:rei!.  Whenever  a 
territ'  ry  \M-^t  ••!  thr  AIli;^h<nv  Mountains  kiunked  \\\h^u  the  <!«Mir<  of  (  nn- 
gre**''  .'I'^^.Mv^  v*r  a^inTi^-^i"  n  t"  thf  '.is»trhi'<d  t*i  slates,  certain  conditions  were 
imiH»>»si|  u|».  n  the  !trnt"r\  1»\  tin-  g«rieral  <  i«»vernment.  If  tht*  territ-Tv, 
by  p. ipn^ar  \«  te.  phi!i;«tl  A^tli  l«  iarr\  lUt  tlu'^e  conditifn^^,  it  was  ailmitteil 
to  :!]♦•  l*ni«:i.  but  ■ -tl.rrw  i"**-  .♦  'va^  n^  t  admitted.  One  «>f  these  con<litions 
was  tliat  tlw  N!\!e -nr:  ^rct:-  ?i  .f  land  in  each  towp.Nhip  shi»idd  be  P^^trveil 
f«»r  jutMii"  ^rh««!^.  aT'«!  ai-.-tl  «  r  ua-  that,  in  ;:eneral.  iv.  1.  i«»wn'«'hip-.  '^f  thirty 
six  ^I'lT: -n-  (a»*h.  ••l'.'  '\\t\  1  «•  ri>«rveil  fi.r  tl'.<*  eii'!-  wment  of  a  Seminary  of 
I.earirng.  wlr.vli.  in  evir\  va-r,  \\;;s  inierpi-.tnl  t»  mtan  a  Slate  I 'nrvir"*:!). 
In  pur"»!'.Tn«f  "i  lb  •  < 'huat^'-nal  j-liov  cniainecl  ni  ll.e  <  )rdinan»"e  of  17S7. 
tl:e  LM'.«  r.i!  *  i-  vrri-.nunt  rei!i::rf«l  lach  trrritorv  in  the  c«untrv  west  of  the 
Al!ti:!i^nv  .\!'im!an>  I  take  a  certain  ^.tainl  in  behalf  i»f  public  education, 
ilcnnrar)  ar.d  *n!;^l;<  r,  U-f- re  ii  sJinuM  l»e  a<lmitted  to  the  l'ni<»n.  Th« 
\K'  ji!<  «f  liUM-  <ari\  itrrit*  riis  d.*  iii-t  seem  to  have  Inen  generally  zealous 
ni  iK'l'.alf  "f  rdncati«»n.  They  ac^.'eptid  the  conditir^ns  im|^*sol  by  ihc  general 
(ir.\trnmeni  U-cause  without  such  acceptance  the\  could  n<'t  enter  the  I'niim; 
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but  some  of  them  long  neglected  their  universities  so  far  as  the  conditions 
imposed  by  the  general  Government  permitted.  For  nearly  thirty  years  the 
Legislature  of  Michigan  did  not  give  to  the  University  at  Ann  Arbor  a  single 
dollar,  but  left  it  to  maintain  itself  wholly  upon  the  proceeds  of  the  Federal 
lands  and  upon  tuition  fees.  In  Missouri  the  Legislature  took  no  steps  to 
found  the  University  until  nearly  twenty  years  after  the  state  had  been 
admitted  to  the  Union.  When  the  Univcrsitv  was  finallv  established,  it  was 
suffered  to  starve  for  twenty-seven  years  without  the  gift  of  a  cent  fri)m  the 
State  Treasury.  The  first  appropriation  was  $10,000  for  the  space  of  two 
years.  Then  came  appropriations,  slowly  increasing,  but  it  was  not  until  the 
University  was  fifty-one  years  old  that  the  maternal  affection  of  the  state 
towards  its  greatest  institution  began  toi)e  manifested  in  really  worthy  degree. 
It  would  seem  that  in  many  cases  the  Federal  (lovernment  led,  rather  unwill- 
ingly, states,  so  far  .is  higher  learning,  at  least,  is  concerned.  Texas  and  West 
Virginia  are  the  only  states  west  of  the  Allegheny  Mountains  that  have  been 
admitted  to  the  Union  without  conditions  conmiitting  them  to  a  public  school 
system  from  the  elementary  forms  to  the  university.  Texas  was  admitted  in 
tile  tn^ublous  limes  attendant  \\\nm  the  Mexican  War  and  West  Virginia  was 
torn  from  the  old  dominions  amid  the  horrors  of  civil  war  and  as  a  stroke  of 
war  policv.  In  view  of  these  facts,  who  can  denv  the  statement  that  from 
.  the  crest  of  the  Allegheny  Mountains  to  the  shores  of  the  Pacific  Ocean, 
the  l^Vdcral  Government  has  l)ecn  leading  the  states  and  their  people,  some- 
times rather  against  their  will,  into  wise  policies  in  public  education. 

\()  account  of  education  bv  the  state,  or  bv  the  Ignited  States,  would 
l)e  complete  without  ^onie  account  of  the  work  of  Thomas  Jefferson.  His 
services  as  author  ^)f  the  Declaration  of  Independence,  as  statesman,  iliplo- 
mat,  cabinet  minister,  and  President  have  obscured  the  ser\'ices  which  Jef- 
ferson rendered  to  education.  In  1779.  three  years  after  he  wrote  the  Decla- 
ration of  IndejK'ndence,  JefferstMi  intnxluced  into  the  Ibnisc  of  I'urgesses  in 
\  irginia  a  bill  establishing  in  that  commonwealth  a  comprehensive  system 
cf  public  sch(K>ls.  His  bill  pnn'ided  for  elementary  sc1uk)1s.  secondar)* 
sch«'o!s.  and  at  the  hca<l  of  all  such  a  State  I'niversitv  as  has  not  vet  been 
realize<l  in  our  country.  The  bill  attracted  f^reat  attention  at  the  time,  but 
it  sh(  uid  not  seem  strange  that,  amid  the  sorrows  of  the  Revolutionary  War, 
it  came  to  naut^ht.  bVcnn  1779  until  his  death  in  1826.  Jefferson  was  domi- 
nati  d  by  a  pas-^inn  for  freedom  through  rejniblican  institutions,  and  by  a 
passion  for  pul>lic  sch(M>ls  at  public  exi)ense.  For  forty-seven  years,  with 
tongue  an<i  pen,  in  public  and  in  private,  he  pleaded  the  cause  of  public 
cducatic^n  without  rest  or  abatement.  When  we  remember  his  exalted  p<^sition, 
his  wiiie  ac({uaintance  with  public  men,  his  enormous  corresjxmdence,  his 
dominating  passic*!)-^.  we  can  gather  an  a<lecjuate  idea  of  how  great  an  influ- 
ence he  wielded  in  U-half  of  e<lucation.  His  name  mav  not  \h:  connected 
with  any  great  act  in  behalf  of  sc1uh)Is.  Indeed,  his  ideas  of  the  Constitution 
ratiier  prevented  him  from  advt>cating  e<lucation  at  national  exjK-nse,  but 
for  nearlv  a  half  centurv  he  was  the  foremost  advocate  in  all  our  land  for 
state  aid  for  public  education  from  the  elementary  forms  through  the  ideal 
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State  L'nivtTsity.  It  is  ini]M>ssi1)1e  to  exag^j»eraic  the  influence  which  he 
excrtf*!  in  faslcnin^:  in  the  minds  of  the  people  of  our  entire  country  the  idea 
th.!!  puljjic  numcy  nrj^hi  ti»  1k'  used  hhorally  by  the  states  for  public  cihica- 
tion.  Till'  la-^t  y/ars  «tf  his  life  were  sjwnt  in  a  prolonged  struggle  to  induce 
\  ir^^inia  tn  adt*])!  h:s  plan  of  ])uhlic  education.  For  reasons  that  pass  our 
conipn  hf:i>:nn.  X'lr^inia  refused  tn  establish  elementary  or  hiR;h  schools. 
It  did  tinailv  estahii-^h  a  State  I'niversitv  but  it  was  onlv  a  tithe  of  that 
I'niversitv  of  which  IttTerson  had  fondlv  dreamed. 

9  9  m 

111  1S5S  1 11  St  in  S.  M«»rri!]  of  W-rmont  intnKluced  into  the  Senate  of 
the  l'nite<l  States  a  bill  estal)lishini::  a)^rieultural  colleges.  The  measure 
was  i)assed  by  a  small  majority  but  it  was  vetoecl  by  IVesident  lUichanan, 
who  showed  j^enins  f^r  doint;  unfortunate  thin^^s.  In  1R62.  amid  the  horrors 
of  civil  St  rill-.  Senat«>r  Mornll  intHxhioed  hi>  bill  again  with  slight  modi- 
fications. .\t;ain  it  was  [)assed  by  C'ongress  and  was  signed  by  Abraham 
Lincoln.  We  are  j^dad  to  connect  this  wi<e  measure  in  l)ehalf  of  higher 
education  with  the  !iame  of  him  whom  we  mav  iustlv  call  the  second  Father 
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of  his  ("i^imtrv.  and  the  Autlmr  of  the  Second  Declaration  of  American 
Ind.ejH'ndence.  The  Morrill  .\ct  olTered  ^o.dfx)  acres  of  land  l>elonging  to 
the  general  <iovernmint  to  i-ach  state  for  each  congressman  and  senator 
that  it  had  at  the  time  when  the  .\ct  was  passe<l.  (Vrtain  conditions  were 
prescribed  l'»  whirl,  lach  state  had  tt>  confi»nn  in  onler  to  inherit  the  federal 
IvKuUy.  The  <  lovrrnment  matle  ;:ifts  tfi  the  state  in  behalf  of  higher  public 
education  with  'tie  hnnd  and  with  the  othir  hand  leil  these  states  into  a 
certain  attJtmle  iK-fori-  they  ln'canie  recipients  nf  the  gifts.  These  institu- 
tions were  intended  i«»  U*  c«»llrt:f'<  in  the  true  sense  of  the  term.  In  stand- 
ards of  admissi'tn.  in  '*tandard*i  of  -niduation,  in  courses  t»f  instruction,  they 
werr  to  Ix*  real  c-'llcv^rs  Tluy  wrre  at  lilnTty  to  teach  anuhing.  even  includ- 
ing the  classic  lanmiaires.  that  was  taught  in  i»ther  collcgts.  but  it  was  pro- 
vided that  agriculture  and  the  nvvhanic  art-  sh««uld  have  a  prominent  place 
in  the  cnrrieuliim.  S'lne  sta?'*<  were  wisr  en"ng!i  ?■»  place  these  ci'lleges  in 
their  universities,  but  s. -nie  \m  re  unwise  en«tUL:Ij  t-i  establish  them  nu  sej>arate 
fr»untlatii>ns  The  c»lleL:es  i.f  a'.^ricnltnre  thai  have  been  f«»unded  in  tmiver- 
sities  are  'le^tined.  I  dar*-  aftirni.  !•»  ii»r  e\ci]  ih«'sr  tiiat  re<i  I'li  separate 
fonnda!p»ns  ;  while  ilu  State  I  niversities  that  are  !i»rtunate  enough  ti»  have 
these  ci'lhiv's  in  their  midst,  are  •lestined  t"  e.xcel  the  i»ther  Stale  I'niver- 
sities  The  r  r"*:ncti'»n  is  f'.ill  «.f  blessing  !••  the  coJKge  an«l  also  to  the 
University. 

In  i^^j.  M!st  a  hundred  \ear<  after  the  pa *» sage  of  the  great  N'ortfiwest 
( )r«!'t\ince.  « '.  nv;ress  passf!  an  .\c!  establishing:  .\;;:ricu!tura^  KxiH'riment 
SlalV'Hs  II!  ctnn-ct!  »n  \i  i»h  llse  (I'll'-uies  nf  Agrictillure  and  it  end««wed 
th»-e  Stat;  Tis  in  the  simi  •  f  $i5.o(*»  annually.  The  original  grants  on 
wb.-h  n  st  tlic  .^tate  I 'nivrrsities  west  «f  the  Allegheny  Mf>unta:ns  were 
grants  of  laiiil  a:id  when  each  territ«'ry  had  Iniund  itself  to  c«'mpiy  with  the 
conditiiiis  iinji  >sod  by  thi  general  tiovcrnment.  the  gift  U'canie  irrev<K-able. 
II:e  same  was  true  rf  the  lamf  grant  of  iS/»i.  lint  the  Act  of  \HX^  gave 
ifian's  of  mon'^v  to  !>e  appropriatcil  !>y  (  opgress  at  each  regular  sessit»n  and 
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the  stations  were  placed  under  the  supervision  of  certain  officers  at  Wash- 
ington. It  was  made  the  duty  of  these  stations  to  make  invest i stations  into 
the  arts  and  sciences  connected  with  ag^ricuhure  and  to  spread  among  the 
people  hy  publications  and  otherwise  the  results  of  these  investigations  and 
such  accunuilations  of  useful  knmvledge  as  the  stations  might  be  able  to 
gather.  At  first  glance  the  field  of  invrstigatinn  seems  to  !)c  narrow,  but,  in 
realitv.  it  was  verv  wide.  It  includes  research  in  Agronomv.  Animal  Hus- 
bandry.  Dairy  Husbandry.  Veterinary  Surgery,  llorticullure,  F-ntomologj', 
Botanv.  and  so  much  of  Physics,  Chemist rv  and  liactcriologv  as  are  involved 
in  problems  connecte<l  with  the  soil,  with  [)lant  life  and  with  animal  life.  But 
much  more  is  involved  in  this  remarkable  Act  than  appears  on  the  surface. 
Our  forefjithers  had  worked  their  way  slowly  to  the  itlea  that  public  money 
might  justly  be  used  for  the  e<hicati(>ii  of  the  young,  provided  they  were 
gathered  together  in  elementary  or  secondary  schools,  or  in  colleges  or 
universities. 

Hut  the  Act  of  1887  declares  that  public  money  may  justly  l>e  used  for 
research.  This  was  an  immense  stride  forward.  C^ur  forefathers  came 
slowly  to  the  idea  that  public  money  might  justly  Ik*  used  for  the  education 
of  the  young  provided  that  they  were  assembled  in  schools,  colleges,  or 
universities.  But  the  Act  of  1887  declares  that  the  results  of  research  in 
the  Stations  and  the  accumulations  of  useful  knowledge  pertaining  to  agri- 
culture may  l>e  spread  among  the  people  broadcast  at  public  exjKMise  and  the 
information  is  to  be  pven  to  men  and  to  women  and  to  the  young,  the  mid- 
dle aged  and  the  old,  not  collected  in  schools,  colleges,  or  universities,  but  at 
their  homes.  The  knowledge  is  to  In?  spread  by  publications,  lectures,  or 
by  any  other  proper  method.  The  Federal  (joyemment  in  this  Act  endowed 
research  and  also  I'niversity  Kxtension.  So  anxious  was  the  Government 
to  facilitate  the  spread  of  infonnation  among  the  {K'ople  that  the  publica- 
tions of  these  Stations  are  carried  in  the  mails  free  of  p<.)stage.  Our  fore- 
fathers justified  the  ediicaii«m  of  the  young  at  public  exfHMi.se  on  the  ground 
that  an  intelligent  citizen.^hij)  wa.s  necessary  for  the  maintenance  of  repub- 
lican institutions.  'J'hey  seem  to  have  feared  that  an  uneducated  rabble 
mi^ht  rise  some  day  in  this  conntry  as  it  di<l  in  1*" ranee  to  tear  to  tatters 
the  fabric  of  (iovernment.  Their  |>olIcy  was  based  t>n  selfishness  although 
the  selfishness  was  nt>t  lacking  in  enlightenment.  In  the  .\ct  of  1887  the  Gov- 
ernment came  much  nearer  than  it  lia<l  ever  di»ne  to  a  |>olicy  of  altruism 
HI  public  education.  "We  must  e<Iucate,"  said  our  fathers,  "to  protect  our 
institutions. "  "We  must  educate."  sav  the  men  of  to<lav.  "bevMuse  it  is  as 
much  the  function  of  a  Government  to  educate  its  pei»ple  as  it  is  it-i  function 
iG  rule  them  and  to  protect  them.**  "We  must  educate.**  say  the  men  of 
today.  "n(»t  onl\  because  of  the  preciiiusness  of  our  institutions  but  also 
because  of  the  preciousness  of  the  individual  soul."  While  the  Act  of  1887 
does  not  include  this  modern  altruistic  view  as  stated  aliovc,  it  comes  far 
closer  to  it  than  anv  other  Act  of  the  Federal  Government  has  hitherto  come. 

The  endowment  of  1887  was  not  irrev(X'able.  Therefore,  as  often  as 
Congress  meets  in  regular  session  and  passes  appropriations  for  the  Expert- 
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ment  Stations,  it  thereby  sets  its  seal  to  the  truth  of  all  the  doctrines  in  the 
ori^^inal  Act.  which  was  ftasscd  not  by  one  Congress  in  a  spasm  of  exalted 
virtue,  but  has  practically  Ikoh  ratified  by  every  Congress  since  1887. 

The  statc>  at  lirst  accepted  the  Federal  bounty  without  doing  anything 
tiicmstlvcs.  The  general  Government  had  l)een  leading  faster  than  they 
were  prci>ared  to  follow.  But  slowly  first  one  and  then  another  began  to 
make  appropriatifms  out  of  state  funds  for  their  Experiment  Stations  until 
at  ttu*  present  time  there  is  f)rol)ably  not  a  commonwealth  in  the  Union 
that  does  nt»t  a<ld  »'Ut  of  its  treasury  to  the  amount  received  by  its  Station 
from  the  .i;ener:;l  ( luvemmcnt.  Therefore,  as  often  as  each  Legislature 
meets  it  sets  the  sea'  of  the  State,  unconsciously  perhaps,  to  the  truth  of  all 
the  doctrines  Cinlaincd  in  the  Act  of  1887. 

A  Missourian  mav  Ik*  pardi»ned  for  saying  that  the  Act  of  1887  was 
introduced  l)y  William  II.  Hatch,  wiio  lor  many  years  represented  in  Con- 
griNS  the  I'lr^t  C*<»n)L:re>>iMnal  District  of  Missouri.  The  measure  is  now 
called  nnaiiini<»psly  '  Tlie  Hatch  Act." 

In  l^'';()  Senator  Mornll.  ihe  father  of  the  Colleges  of  Agriculture, 
inlroihu'cd  intj)  ('onijriss  an  Act  increasing  their  ap[)ropriations  in  a  sum  of 
m«':i«'v  wliu'Ii  was  in  ijri'W  annualU  until  it  1m. came  S2^,ooo  a  vear.  This  is 
gincrril!)  kivwri  a<  xhv  'Svci^nd  M«»rri!l  .\ct.**  It  was  signed  l)y  Benjamm 
I  larri>oii. 

I)o«s  it  sit-ni  tit  In-  ;iii  accident,  ''f  nn»rr.  that  all  the  ste{>s  forv.  ard  of  the 
I\-«lvral  <  j  -viT!*in«i!t  in  its  leadership  t^i  the  States  in  public  ethication  were 
tak'-n  nrnlt-r  tlu-  a  Inr.r.i>trati«'n>  «»f  ^:rcat  Presidents?  Is  it  an  accident  or 
111'  T^  ;  '.i!  !:'T?r  t  :'u-f  ni  •.isurcs  wm  pa^>id  nnder  the  administrali'T.*  of 
Martin  \';.ii  !'!::i:-.  \  ':!!:aTn  !li  nry  !Iarrisi>n.  Janus  K.  I'olk.  Millard  Fill- 
iii«Tf.  !"r:m!x!.:i  I'liTii.  lai'v^  Itnchai^an.  IxnlluTfiTd  H.  HavtN.  an»l  <io  on : 
i»i!t  x\u\  wtir  |M-'.'i  !:n«!'T  V.'a^hinjt«»n,  Lincoln.  <  irover  Cleveland,  and 
rit'irrinrti  Hairi'*'  i^  '  Am!  -•  ?i.r  wiai'd  fain  In  ]k'  that  yet  anotlier  is  to  l)c 
pa>-i' 1  •i:i«!iT  tl'.at  •;  ;.L:i".:Ih«  *!  rian  and  htV'*.  rhi»»dore  Ro<tsrvelt.  It  is  a 
j^'-».ll\  I'.!!    .'.Niy.pi  t  i'rr-:«I' lit'*. 

II:ir\;irl  p  ::ii^  y*  r.'w  pi:<!i  Td  lirr  [>ii'r>  i"nntler  and  so  iikrwix-  Yale 
.i;.«l  !':iMi-!  :-.  ^.!^'  !l;  H-  ;■:■■.:>  a:iti  riilaiu-  ai:d  iIk-  l'niver>it\  «»!  (  lr.;ai:o. 
S«  i.ir  .  !  till -t  f  I'T  ;.  r-.  p  r;il\rnlurc.  were  n^t  very  pious  but  thr  tt  rin  is 
>{'.'.':  :»•  r'":f  !  •  •  •i!.—m  :.!^'  \^r  '  a^l'.  iu^tlv.  rinn-i  tlirv  have  In-en.  c«'ita'nlv, 
11:  '  :'•..  .1-  :*  '.  !'..•.•  f  wv.'l  \  in^ritntii-n-?  r>f  learnir;;.  The  State  I 'niver- 
v:;:'"  .m -!  ■  1  t'n-  \!!v:i«i-y  Mi  imtaui^  can  jv.jnt  wi:h  i»ridc.  as  to  a  ;>ious 
t-  .!"''rr.  !■■  t:-.  l-«!ir:il  *  i- vcrT'.tr^'Mit.  Thev  have  Ikvu  foundi*!  bv  their 
^iar."  .»:.!  mt*  pr-  11. i  .-t  t!  :»!  fa*:.  1  :it  tl.iv  do  r."t  i"r:;it  that  the  Stat'-  was 
I  1  .v;:p;'!"".  ^1::  1  I  I'V  :!.*•  <  .  vernnvni  ..f  the  I'nited  Stal«.>.  In  a  certain 
st!'-e  i\.r\  i.i:i  »'"a:ni  a-  f  nn-ier*  WaNhintjtiin.  jellerson.  Lincoln.  Cleveland, 
.ii.«!  I'tr-.MT.nn  Harr;^  r:  H'cse  iTniwr'^itie^  may  lift  up  their  heads  in  just 
priiie  f'-r  tlieir  hnea^e  a!*  •  I'.a^  Ucn  illn^trion**.  l  !u'>  l»eyon<l  all  univer- 
stiif  -  '•:  .\i:KTi'*a  *  ttvjbt  t«»  U  ntir^.eries  of  civic  virtue.  In  their  mulst  should 
I  mm  !'Ke  a  vestal  tlamc.  nnqnench''d  and  unquenchable,  love  of  state  and 
lo\c  ol  our  CI.  minon  countrv. 
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PHYSICS  SECTION 


A  SIMPLE  FORM  OF  MACH'S  WAVE  APPARATUS. 


PROFESSOR  E.  A.  STRONG,  MICHIGAN  STATE  NORMAL  COLLEGE. 


The  simplification  of  the  old  form  of  Macirs  Apparatus,  a  piece  often 
made  or  imported  by  schools  and  colleges,  consists  in  three  modifications 
which  only  slightly  impair  the  efficiency  of  the  apparatus,  while  they  render 
it  cheaper  and  more  convenient. 

Instead  of  the  usual  rigid  supports,  the  collapsible  parallel  bars  may  be 
mounted  on  ordinary  laboratory  standards  by  means  of  clamps.  The  appa- 
ratus may  then  be  rolled  up  and  treated  like  a  map  or  chart,  thus  saving 
space, — a  most  valuable  asset  in  a  laboratory. 

In  order  to  release  the  balls  in  the  two  representations  of  reflected  or 
stationary  waves,  electro-magnets  may  well  replace  the  cumbrous  lever, 
worked  by  the  foot,  seen  in  the  original  piece.  r»etter  still,  a  simple  gravity 
release  may  be  used. 

Also  the  same  piece  that  is  used  to  pull  off  tlic  longitudinal  progressive 
wave  may  l>e  used  to  pull  off  the  transverse  progressive  wave. 

The  piece  was  exhibited  and  put  inti>  action. 

Among  the  many  methods  enipKm'd  to  show  wave  forms,  the  speaker 
preferred  some  of  the  stn»l)Osct)pic  methods,  as  Quincke's. 


the  relation  of  matiiem.\tr's  to  physics  ix  the 

hi(;h  school. 


DR.    II.    M.    RANDALL,   INIVERSITV   OK    MKIIKIAN. 


.\t  the  present  time  a  widespread  interest  has  been  aroused  in  math- 
ematics, and  some  very  radical  changes  in  the  methods  of  teaching  it  have 
been  suggested.  As  the  subject  »»f  i>h\sics  is  involved  in  the  i)n)posed 
changes,  it  seems  but  fitting  that  this  coinVrenee.  the  ripre>cTitative  ImmIv  of 
physics  teachers  of  this  state.  sh(»uld  undertake  tu  d.>  its  pari  l<»wanN  finding 
a  solutit»n  for  the  problems  thus  called  forth.  I  have  Ik-cu  asked  **t<>  start  the 
ball  rolling."  and  feel  I  can  <lo  so  in  m^  better  manner  than  by  stating  as 
briefly  as  p(»ssible,  first,  what  seems  tf>  be  the  prevailing  sentinu'iit  regarding 
mathematics  teaching:  seci>nd.  the  general  ideas  of  the  proiK»sod  changes. 
My  information  upon  the  sul»ject  has  been  derived  largely  fnim  articles 
which  have  appeared  during  the  last  two  or  three  years  in  various  math- 
ematical, scientfic.  ami  e<lucational  publications.  At  the  Itest.  then,  what 
follows  can  be  regarded  only  as  a  summary  of  the  ideas  of  the  writers  of 
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thfsc  articK's.  a  majority  of  whom,   it  may  be  worth   while  noting, 
niathi'iiiat ic>  ti-aohiTS. 

'1  li'Ti-  is  a  larijf  I'las^  •»!"  jktvuis.  itu'liiilinj;  in  their  numlicr  enj^incers, 
phyNJcists,  an<I  chrnii>ts.  \vhi»  want  llu-ir  mathematical  knowlctlge  to  be 
strii'tly  ii<al»Io.  it  is  the  oi»nsensiis  nt  oi)ininn  ami>nj^  these  men  that  it  is 
n(»t  n>aMe  !•>  a  sntVioient  devrrer.  ami  tluy  deniand  tiiat  the  mathematics 
taii;^l:t  tluni  In-  les^  fi'rmal  aiiil  nmri-  i).-aclical.  and.  nnireover.  there  is  a 
j^rowiit}^  tiinlciK-y  tn  tlie  a<Imission  that  tliis  |><>siti(»n  is  a  sound  one.  that 
kmnvletltje.  s«»  tanj^ht  that  it  can  !)e  used,  must  necessarily  he  more  valuable 
than  wiien  tau;;iit  otlurwise. 

riix^ir^  teaduTs  as  a  cla».  mi»re«»viT.  have  a  j^rievance  arisinj^  fri»m  the 
altitude  uliicli  i»ii;)il>  assume  ti»  all  thiTi.i:s  mathematical  in  physics.  While 
physical  iileas  are  heinj^  develi»ped.  a  class  may  1)C  all  interest,  hut  when  the 
time  c«»nus  to  exi)ress  tliose  ideas  mathematically,  the  situation  chanf*es. 
Tile  mi»re  c«»iiscienli«»us  prepare  to  receive  the  hitler  which  always  accom- 
I»aTiie>  tlu-  sweet,  th.e  less  ci-nscientious  tiiies,  while  present  in  Ix'nly.  are 
plainly  ah'^ent  in  mind.  This  atiitmle  i^^  indicative  of  the  ilislikc  which  the 
pupil  ha^  ac<]uiri-d  ti>r  matlu-ntatics  during  his  training;  in  it.  and  of  his 
lu'liet  ill  'Is  n<''lessne>s.  It  is  a  »»evere  criticism  i.f  the  present  method  of 
teaching:  the  «»iihiecl.  If  |>li\>ic>  leaclurs  have  aiiythin;^  to  ask  i>f  math- 
ematics leaclu Ts.  ii  is  tliat  tiny  ♦■iidi-av«»r  !•»  chanj^e  this  attitude  of  the  pupil 
to  the  recepti'Mi  •»!  mathematical  iilea*.  As  one  can  Ik-  interestetl  in  those 
thin^^s  i.nl\  which  ipiie  can  under>tanil  and  do.  the  a)H>ve  situatii»n  seems  to 
demauil  alsn  lis*  f. iniial  aiicl  more  practical  mathematics. 

N'i'W  a-  !■'  tile  ;.:iiuTal  ithaN  nf  ilu-  pr'.p.»M'«l  cli.iiij^es.  <  ireat  emphasis 
has  In-tn  plait <1  c-n  the  xaliu  i>l  mailir!i]a!ic«»  as  a  nn:*!'-  of  mental  discipline. 
Si»  muili  <-■•  !»■  s^i|.;\  liiat  it  lia>  ••tteii  I  ec-'im-  ihe  end.  I'rof,  Klein  of  tintten- 
i:«-n  lia^  '-a'lid  .it'iri!-!  v.  !<•  tlr  fa^t  tl.at  an  tlur  cl.ief  value  i>  this  ;  "To  make 
till-  I- 'Tn!.:i.  n  ;^r"W  iliat  c- -rrect  ilpinL:iii  i»n  ll.e  l«imidati«»n  i»l  correct 
pr«ni>f-  l;.*. t-  inasirrs  •■vcr  tlu*  rxternal  wi-rld.  T-i  -In  this.  altentii»n  must 
In-  ijirriti  i  lii  l!n-  ixteriial  '.\«»r!d  ir- rr.  !!*e  lte;^::ininL:.  *  I  lii^  is  the  ke\  to 
the  pr">"ri|  ili.in;;!s  .\  ijir -lati' Ti  ir-  rn  a  rtp-'r:  '**  >!i  thr  Teaching  of 
Ii::^!j  S;  !i  ■"!  Math*  rnatii-."  r«;id  'mi*.  .rr  ?!»e  Ma'.'v  rnaiic"  Secti^-n  of  the 
(  i'..raL:«i  :ind  i  .  ■  ■•  <  iMii!\  llri:!i  Sch- - -'  leai;!:ir'»'  .\sv.  vi:ilion.  states  the 
i-ira  \rr\  p'.i'T!!\  "I?',  vrr -•  :i'  •li-Mi'.-i'  :is  i.f  ii:»-  ti-  s^ii.iliix  ,i  improving 
:!:.-  ttarhiivt:  -■t  nia:l'.i  iii.i!:*-".  'lii-  \  :T.iI  iN.ini  s.-rrn-  t^  U  tha!  there  should  l*. 
lir-;.  a  C' -i.Ti-tc  pr- 1!?!t.  :::\.\  tin:.  ::-  rxpr!  "si-  n  in  ni.itPemaiicai  lani^niaKe. 
ra!h«T  tl:a!i  U'<  '.'':<r::^\:  .n  in  tli-  !;tTv..:ii.  ♦.^•r  and  \rvr.  its  app-iiat:--!!  tt>  the 
rNprr-*!'!:  ■  I  pr-'Miins  i\\  pr- •*■!»?>  wr  iTitar'  *  ine  real  ipu-stjiin  in  the 
w-.rld  "t  "»«n-es.  ni  •  a?i  fxarnt.!,*  fr  -'.  a  !■•-'!..  It  !:::«»  is  iiv;ht.  the  eipiation 
ha^-  w*  T-'^]]'  i  r  i\:s!iT:v'e  t:!!  tin  rt  :».  Ur^i  a  trutli  i- ■«■  it  \'*  tell.  The  more 
tl:i'  :rulli  i  ■!•!  apjiears  tn  the  puj^ii  :is  w-^rth  ti-'ini::  the  hetter."  If  tlie  pupil 
tin  n  !?as  m:ii|  I'xjKTifUces  winili  art-  cajiaMr  «»f  heiuL;  expressed  mathemat- 
ical! v.  usr  th.em.  if  n*:.  jj:ve  h:m  -uch  i'X|Hr:ence*  .\s  an  ilius*  ration  of  the 
latter  ca^e.  a  *prinj^'  lalai.ce.  wheti  the  stretches  rlue  t^  \ar!i»us  wcii^hts  are 
n<»tei1.  trlN  the  fact  that   the  stretch   is  alv.avs  a  certain  numU-r  •»!   times 
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larger  than  the  weight,  say  5,  this  truth  may  be  brictly  expressed  by  the 
equation  s  =  5  w.  Another  balance  may  s»ve  s  =  8  w.  Other  l>alances 
would  yield  similar  results,  and  a  second  imix^rtant  trutli  ap|X'ars,  i.  c,  all 
balances  have  similar  ec{tiations.  This  may  be  told  by  s  =  c  \\\  a  general 
equation,  which  can  be  applied  in  any  iialance  as  soon  as  c  is  experimentally 
dctennincd. 

■ 

L'se  is  to  be  made  of  a  pupil's  intuition  and  exi)crience.  If  his  common 
sense  tells  him  tliat  a  certain  mathematical  idea  is  true,  to  compel  him  to 
demonstrate  it  before  his  logical  p<jwers  are  sufficiently  develojK'd  to  make 
him  feel  the  need  of  a  proof,  is  to  put  him  often  in  a  state  of  confusion,  as 
he  can  sec  no  reason  for  proving  something  which  is  selfevident.  On  the 
other  han<l,  if  an  experimental  test  of  his  ideas  shows  their  correctness,  he 
gains  confidence  in  his  judgments.  So  experimental  pnK^f  may  often  be 
substittUed  for  formal  demonstrations,  and  even  the  conclusions  reached  by 
such  demonstrations  may  well  be  tested  experimentally. 

If  the  pupiKs  mathematical  ideas,  wherever  possible,  are  thus  derived 
directly  from  his  experiences,  will  he  not  regard  the  sul)ject  as  a  most  prac- 
tical one?  Will  he  nut  naturally  wtmdcr,  when  he  has  acquired  ideas  by 
observation,  if  they  may  not  Ik*  mathematically  expressed?  In  short,  will 
he  not  have  that  attitude  to  the  reception  of  mathematical  ideas  which 
physics  teachers  would  wish  him  to  have  ? 

To  furnish  these  concrete  ideas  uix>n  which  the  mathematical  ones  are 
to  be  built,  there  will  have  to  l)e  a  mathematical  lalK>ratorv.  This  laboratorv, 
if  one  judges  from  the  lists  of  necessary  a])paratus.  might  well  l>e  mistaken 
for  a  physical  lalK)ratory.  This  means  that  physics  is  regarded  as  the  subject 
best  suited  to  give  the  needed  experience,  and  that  mathematics  and  physics 
arc  to  be  closely  correlate<l  or  possil)ly  more.  It  may  mean  that  neither 
mathematics  nor  physics,  as  such,  is  to  be  taught,  but  in  their  place  a  single 
subject  which  is  the  result  of  thoroughly  amalgamating  the  two.  That  such 
a  scheme  could  not  ]M)ssibly  succeed  if  applied  under  present  conclitions  is 
evident  to  no  one  more  clearly  than  to  those  who  are  proiM>sing  it.  Its 
present  practicability  is  not  the  (|uestion,  but  rather,  would  such  a  training 
give  the  pupil  a  mathematical  and  physical  knowledge  which  is  usable,  and 
would  he  be  filled  with  a  desire  to  use  it?  If  this  question  is  answered  in  the 
affirmative  we  come  to  a  most  practical  ({uestion  of  our  subject :  To  what 
extent  could  these  ideas  be  put  into  operation  at  the  present  time?  In  the 
first  place,  teachers  with  a  sufficient  knowledge  of  both  mathematics  and 
physics  for  the  successful  correlation  of  the  two  subjects  in  the  manner 
indicated  are  very  few  in  numlwr,  and  progress  must  of  necessity  be  slow 
until  such  teachers  are  developed.  However,  if  the  present  situation  be 
accepted  as  it  is,  it  is  possible  to  make  modest  attempts  in  the  direction 
indicated.  Such  attempts  are  toeing  tricfl  at  various  schools,  notably  at 
Lincoln,  \cb..  the  Bradley  PoMechnic  Institute  at  Peoria.  III.,  and  at  a 
number  of  schools  in  and  about  Chicago.  The  general  plan  of  o|KTation 
seems  to  he  to  have  in  the  first  year  of  high  school  work  a  course  in  element- 
ary science,  in  which  the  physical  laws  with  which  the  pupil  comes  in  daily 
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contact  are  explained  t)y  aid  of  experiments.  Upon  the  concrete  ideas  thus 
obtaine<l,  the  algebra  and  geometr}-  taught  together  are  founded  as  much 
as  possible.  This  work  is  continued  during  the  second  year  with  the  intro- 
duction of  clcnientar)'  ideas  of  trigonometry.  The  results  are  said  to  be  a 
greater  thoroughness  and  insight  into  the  subject  of  algebra  and  geometry. 
The  pupil  comes  to  the  subject  of  physics  proper  in  the  third  year  with 
definite,  usable  ideas  in  mathematics,  which  include  those  of  positive  and 
negative  quantities,  ratio  both  direct  and  inverse,  together  with  considerable 
skill  in  the  manipulation  of  such  equations  as  are  ordinarily  found  in  physics. 


A\   INDIVTION  COIL  INTKRRL'PTER  FOR  CURRENTS  OF 

HIGH  VOLTAGE. 


I'Kul  KSSOK  <;.  K.  .M.\R.<II,  ADKI  \N  cniJ.K«;K. 


In  induction  coil  work  the  ordinary  interrupters  cease  to  be  of  service 
if  thi'  jv»ii'nlial  difference  across  tlie  break,  wlu-n  no  current  is  fl<nving  in  the 
primary  luiI.  is  high  enuugli  to  maintain  an  arc  between  the  contacts, 
namely,  alniut  4f)  volts.  In  the  ca>e  t»f  a  coil  fiicr^^ized  with  current  derived 
from  a  500  vf)lt  circuit,  the  tirop  in  ixiti-ntial  at  thr  tireak  is  many  times  this 
viilta^rr  if  tl;i'  ciirrcnt-*trcni;tli  is  uf  the  recjuisiie  niagnitude. 

'!  Ill'  ai»j»aral!is  aln.nt  i«»  In-  iK-^iTiin'il  was  dcviscil  t«»  jK-Tmit  the  i>|H.Tation 
i»f  an  iii'Iiu'ii  Ti  c<»i!  nii  a  ciirniit  a^-comjjaiiird  by  a  |>"ttiuial  bevoml  the  range 
of  tlu"  •.nlinary  iiitrrriiptcrs.  Vhv  principle  invi»lve'l  is  the  fi»llowing:  A 
meclianirally  aiiiiaie*!  iiiterrnpter  t  f  the  nuTcury-in-alv'»ln»l  tyjK'.  |>>ssessing 
multiple  CMn!ait«»  ^-r  p!niiL:er'».  elerirically  conneetrd  in  srries.  and  having  a 
large  an<I  rap:-!  11:  !:"ii  ••:  lra:'.s!aT:' r.  In  detail,  the  interrupter  ciinsi-ts  of 
fi'iir  i;!a''*  tn^r^  5  S  jnili  in  ihanutrr  an«I  S  i:u-!u"  l'»n^.  placed  in  a  square, 
/inc-lnietj  Imx.  tlie  «Iirnen*.ii'Ti^  of  uliich  are  ^\uh  a**  l"  h«»M  the  tubes  »iecurelv 

m 

sn  j^  "iti' n.  i  in-  uiir.H::.-!!  liT.t:*ii  ■  f  il:e  n-  n-ci«ndiiclitiv:  liqtiid  is  In  provide 
a  C'  '!vvii  1  f  !•:!  ••!■  a'  ■  J:«  !  ^  -lit  ».  :I",al  it-  nutlia  >  a  factor  m  resisting  and 
jire'.rTitiT'L'  tile  !■  rni.'i!;'  n  •  f  bnlllrs  i.f  \a|"'riz«il  i-il  at  the  nii>n!enl  •►f  break- 
\u\^  tl'e  c:*"'vvt.  an«I  which  are  t*s«-::al  \*  tl'.e  eNi^tence  ••!  the  arc.  The 
I»r.«. er  ei'.ii  •  f  rac!i  v.:*«e  :-  c!  ^id  i'\  a  C'«r»  an*!  a  lavi-r  i»i  planter  *»{  |Kiris. 
I*..ectnca!  c  11  nee: i«  11  !'»  nia'!e  with  r'.-.i  N::alnin  **i  ih'Tcitn  in  eadi  tulie  bv 
Ti'ton*  '  f  a  w're  earr.ei!  d  \vn  thri  iii^h  tiiv-  central  ••pace  between  the  tul>e5, 
an<l  t«Tm:natini:  in  1  tUit  spiral  rc^Mig  ^n  the  laxer  •►!  pla«»ter  i»f  pari>. 

At'aclied  t<»  the  lower  i-n«l  of  a  lira-^s  r»»d.  C"t>t rained  t«»  move  vertically 

m 

by  means  ••!  suitable  guides,  is  a  di<c  of  wj-nI.  anil  from  this  are  supported 
the  four  plunger*.  In  i»rder  that  the  pliinj^ers  may  l>e  a^  rigid  as  fKissible. 
and  yet  free  from  any  undue  weight.  the\  are  ma<le  of  copjier  tubing.  *  s  inch 
in  diameter,  tlie  It^wer  ends  <»f  which  are  provitleil  with  <«liaq>l\-|)ointed  cop- 
|)er  tips.     Electrical  connectiim  is  made  with  the  plungers  through  flexible 
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conducting  cords.  The  zinc  lining  extends  above  the  tubes,  and  kerosene 
(mI,  which  is  used  in  preference  to  alcohol  for  obvious  reasons,  fills  not  only 
the  tubes  but  the  space  about  them.  The  motor  has  a  pinion  on  the  armature 
shaft  which  meshes  with  a  second  gear  on  the  crank  shaft.  The  gearing 
is  on  the  farther  side  of  the  molor  and  is  not  shown  in  the  illustration.  In 
order  to  simplify  the  mechanical  construction,  a  piece  of  spring  brass  was 


used  to  connect  the  sleeve  carried  on  the  crank  with  the  tikI  supporting  the 
plungers.  This  rather  novel  use  of  spring  brass  in  lieu  uf  the  ordinary 
connecting  nxl  introduces  no  es|)ccial  n-sistancc.  and  answers  satisfactorily. 
The  breaks  occur  in  scries:  that  is.  the  niercun,'  of  lulw  Mo.  i,  say,  is 
electrically  connecte<l  to  plunger  \o.  j,  and  llie  men-ury  of  this  tube  is  con- 
nected to  plunger  No.  ,l,  and  so  on.  Thus  there  arc  produced  simultaneously 
four  arcs,  and,  in  order  that  they  may  be  started  at  the  same  instant,  it  is 
dearly  necessar)'  that  the  heighth  of  the  mercury  in  each  tube  shall  be  the 
same,  supposing,  of  course,  that  the  plungers  are  of  equal  length.  If  ont 
of  the  plungers  fails  to  emerge  from  the  mercury  at  the  same  instant  the 
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others  lK*j2^n  to  leave  the  surfaces,  the  delinquency  of  the  first  increases  the 
intensity  of  the  arcs  at  each  of  the  other  three,  and  by  prolonging  the  dxing 
away  (*f  the  current  lessens  the  efficacy  of  the  interruption.  A  condenser  is 
shunte<l  around  each  t»f  the  four  places  at  which  arcing  takes  place. 

The  nii»tt>r  alone  is  capal)le  i>f  running  at  a  very  high  s|)ecd.  though. 
with  the  load  resulting  from  the  weight  of  the  moving  parts,  the  number  of 
inierruptioii>  is  m-i  greater  than  J50  or  ^cx)  per  miniuo.  The  success  with 
which  the  interriii)ti«.n^  are  aco».mplishe<l  is  >uch  that  it  is  jKrrfectly  possible 
to  join  the  ci»il  and  interrupter  in  series  with  a  suitable  rheostat,  and  obtain 
a  sati^lactnry  *ipark -length  when  the  current  is  taken  clirectly  from  a  trolly 
lim  and  ha<  >ireng:h  t'i  !>  amperes.  A  shunt  of  comjjaratively  high  resist- 
ance c<'nntcied  arnund  the  coil  and  interrupter  is.  h*»wever.  an  addition  that 
improves  the  iKTl«»rmance  t»f  the  inductiMii  c«iil. 

Hy  increa**ing  the  number  «'f  i)!i:ngers  it  the  rapidity  of  operation,  or 
Ixjth.  liie  fall  of  tlie  ctirrent  can  be  ma«!e  as  brief  as  reijuired.  and  thus  adapt 
the  apparatus  t«»  llie  successful  interruptit>n  of  currents  (»f  any  voltage.  In 
the  case  of  fnur-plunger  interri:i)ier  such  as  described,  and  making  three 
hundred  breaks  a  minute,  the  lime  coiisume<l  in  the  <lying  away  of  the 
current  is  not  greater  t!:an  one-thirtieth  of  a  second. 


.\K\V  rSKS  OK  TIIH  MICROMKTKI^  SCKKW. 


rKnM>M»K    \.    1.    S.MI  I  II.   OI.IMI    <  ol.l.lHJH. 


So  many  ijuantiialive  exiKTimeni**  in  physics  involve  a  measurement  of 
length,  that  aciuratt-  metho<I>  *.f  measuring  this  (piantity  have  always  claimed 
a  large  share  if  attention.  l-"or  elementar\  studeiUs  the  micn»meter  screw 
is  probal»!>  at  once  the  simplest  and  the  most  accurate  methinl  available. 
Hence  neu  u^^e^  of  this  instrument  are  ci»n''tantly  suggesting  themselves. 
The  follow  iiij^  ap|»lications  have  Ui-n  found  useful: 

1.  ht  tht'  Pt't,'rimftdth»n  iff  Voun^i's  Modulus  hy  Strctcltifii^. — A  wire 
alK»ut  f<»ur  or  five  meter>  long  is  rigi<lly  fastene<l  to  a  ^*\\i\  wall  by  a  heavy 
hiK>k  at  t»ne  en«I.  The  free  end  passe**  over  a  pulley  and  carries  the  load. 
Near  the  free  end  an  index  of  wim«1  (,r  metal  is  clam|K'd  to  the  wire  and  pro- 
jects lK*t\%een  the  jaws  nf  a  nncnimeter  calii>er  clam|>ed  in  a  rigid  support. 
Ilv  this  method  the  e!.  n;:at:'  n  of  ilie  wire  can  easilv  l)e  measured  with  con- 
sideralile  precisitm. 

2.  In  /A'/tTwiiiijMji;  Iht  Coefficient  of  Linear  lixfansion  of  a  Metal, — 
Many  latN>rat<»ries  are  supplied  with  a  linear  expansiim  apparatus  in  which 
a  lever  is  use<I  to  magnify  the  amount  of  expansit^.  CVmsiderable  inac- 
curacy arises  from  the  difficulty  of  measuring  exactly  the  length  of  the 
short  arm  of  the  lever.    This  tnxiblesome  measurement  mav  txr  avoided  bv 
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inserting  between  the  end  of  the  bar  and  the  short  arm  of  the  lever  a  thin 
piece  of  metal  whose  thickness  is  approximately  equal  to  the  amount  of 
expansion  of  the  bar.  The  motion  of  the  long  arm  of  the  lever  can  then  be 
obsen'ed  and  the  thickness  of  the  metal  measured  with  the  micrometer 
caliper.  A  simple  proportion  then  gives  the  expansion  of  the  bar.  The 
same  method  is  of  course  applicable  to  other  cases  where  the  lever  is  used 
as  a  magnifying  device  for  measuring  a  small  distance,  as  in  problems  on 
the  elasticity  of  bending,  etc. 

3.  The  third  experiment  to  which  I  shall  call  attention  is  one  which  can 
be  elaborated  almost  indefinitely  according  to  the  advancement  and  ability  of 
the  student.  It  introduces  him  to  a  most  fa.<cinating  field  of  experiment  to 
which  but  little  attention  is  ordinarily  given  in  a  Ial>oratory  course,  viz., 
the  passage  of  electricity  through  gases.  The  particular  experiment  to  be 
described  has  for  its  object  the  determination  of  the  spark  length  in  air  at 
atmospheric  pressure,  which  requires  the  same  potential  difference  as  a  spark 
of  constant  length  at  various  lower  pressures.  For  this  purpose  a  receiver, 
provided  with  an  adjustable  spark  gap,  is  connected  with  the  air  pump,  and 
the  elecinxles  are  set  at  a  distance  of  two  or  three  centimeters.  One  of  the 
ordinary  terminals  of  an  induction  machine  is  removed,  and  in  its  place  is 
mounted  a  ball  on  the  end  of  a  micrometer  screw  in  such  a  way  that  the 
distance  Ijetween  the  two  terminals  can  be  readilv  measured.  The  terminals 
of  the  machine  are  then  connected  with  the  electrodes  of  the  receiver  and  the 
air  exhausted.  The  spark  gap  on  the  machine  is  then  adjusted  till  the  dis- 
charge jwsses  with  equal  readiness  between  either  pair  of  terminals.  A 
pressure  gauge  connected  with  the  receiver  gives  the  degree  of  exhaustion. 
A  small  amount  of  air  is  aihnitted.  increasing  the  pressure,  and  the  adjust- 
ments are  repeated. 

Some  uncertainty  exists  in  making  the  settings  because  it  is  difficult  to 
judge  when  the  spark  passes  with  equal  readiness  by  either  path.  The  con- 
dition of  the  electrodes  and  of  the  air  l)etween  them  have  an  important  influ- 
ence. After  the  discharge  has  once  commenced  to  travel  by  a  particular 
path,  it  appears  to  adhere  to  that  path  in  preferance  to  the  other  even  when 
the  distance  is  somewhat  increased.  Nevertheless,  by  exercising  care  and 
taking  the  mean  of  several  settings  for  each  pressure,  a  very  characteristic 
curve  may  be  olUained.  Since  the  length  of  spark  is  not  proportional  to  the 
potential  difference,  the  cur\'e  does  not  give  directly  the  relation  between 
electromotive  force  and  pressure  as  might  be  desired. 

An  interesting  variation  of  the  exiKriment  consists  in  keeping  the  spark 
length  in  air  fixed  at  some  constant  value,  such  as  half  a  centimeter,  and 
varying  the  length  of  the  gap  in  the  receiver  with  each  change  of  pressure 
until  the  two  gaps  are  equivalent.  A  scale  graduated  directly  on  the  rod  of 
the  movable  electrode  serves  to  give  the  spark  length  in  the  receiver.  In 
this  case  the  potential  difference  is  kept  constant,  and  we  have  the  relation 
between  spark  length  and  pressure.  The  same  method  would  serve  to 
compare  the  dielectric  strength  of  different  gases. 
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THE  USE  OF  THE  WIRE  MICROMETER  IN  MEASURING 

EXPANSION. 


H.   N.  CHUTE,  ANN   ARBOR,   MICH. 


In  the  problem  of  determining  the  co-eflicient  of  linear  expansion,  the 
chief  difliculty  encountered  is  that  of  measuring  accurately  the  expansion  of 
the  ro<l  or  tube.  The  wire  micrometer  offers  a  very  simple  solution  of  this 
problem.  Instead  of  a  rod.  use  a  tube,  supported  horizontally  on  two  blocks 
fastened  to  a  board  or  clamped  firmly  to  the  experimental  table.  The«e 
blocks  are  placed  near  the  ends  of  the  tube.  The  tube  is  held  in  place  by  a 
pin  passing  vertically  through  it  near  one  end.  This  pin  projects  a  few 
centimeters  alx>ve  the  tube.  The  other  end  of  the  tube  is  kept  in  place  by 
a  staple.  The  tube  is  now  free  to  expand  in  one  direction.  A  second  pin 
is  soldered  vertically  to  the  tube  and  near  the  free  end  and  the  length  of  the 
tube  is  taken  as  the  distance  between  the  two  pins.  The  wire  micrometer  is 
clamped  over  the  free  end  of  the  tube  so  that  the  face  of  the  screw  can  be 
brought  against  the  outer  face  of  the  pin  and  the  reading  taken.  The  head 
is  now  given  two  or  more  turns  l)ackward,  and  steam  passed  through  the 
tul>c  till  it  is  thoroughly  heated.  The  micrometer  head  is  then  turned  till 
contact  is  secured  as  shown  bv  the  slipping  of  the  head,  and  the  readmg 
again  taken.  The  difference  of  these  readings  gives  the  expansion.  The 
temiKTaturcs  arc  obtained  in  the  usual  way. 


AN  EXPKRIMKXT  IN  IXTRRFEREXCE  OF  LIGHT. 


rKnFKSS4»k    .\.    F.    S.MnH,   OL!VKT   OH-LKGE. 


A  "iimplr  iiitcricrcTicc  ai)i>aratiis  has  In'cn  suggested  by  Dr.  Millikan. 
of  the  rnivtTsily  of  Thicagt*.  which,  s..  far  as  I  am  aware,  has  not  iK'en 
descrilKrii  publicly,  lis  simplicity  n-nilcrs  it  suitable  to  place  in  the  hands 
of  elementary  students.  'I"\\«»  pieces  «»i  plane  j^arallel  glass  aUMit  three 
centimeters  Inng  are  mounted  in  o)>eniii|^s  near  the  entls  of  two  .straight 
sticks  from  forty  li»  tifty  centimeters  in  length.  The  sticks  are  hinged 
together  like  a  pair  of  i.»njT>  and  the  pieces  of  glas^  a<ljusled  to  accurate 
parallelism  xshen  the  *'t'>nj;s"  are  closed.  The  angle  Inrtween  the  plates  can 
be  a<l justed  an<I  the  e.vtent  t»f  o|>ening  measured  by  a  micri»meter  screw 
placed  near  the  o]K'n  end  of  the  **ti>ngs." 

When  the  plates  are  set  at  an  exceedingly  small  angle  and  viewed  b> 
monochnxnatic  light,  interference  fringes  |)arallel  to  the  hinge  are  distinctly 
visible. 
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If  tv  is  the  width  of  one  fringe,  a    the  angle  between  the  plates,  and  i 
the  wave-length,  then  evidently 
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If    a   is  the  opening  of  the  tongs,  and  /  the  distance  from  hinge  to 
micrometer  screw,  then  we  also  have 


9  _  %l 


Since  all  these  quantities  except  x  can  be  directly  measured,  we  have 
a  method  for  determining  the  wave  length  of  light.  The  method  is  not  one 
of  great  accuracy,  but  it  appeals  to  the  student  strongly  because  of  its  sim- 
plicity. If  it  is  found  difficult  to  render  the  plates  accurately  parallel,  we 
may  make  two  settings  giving  fringes  of  different  widths,  and  then  determine 
the  difference  in  the  extent  of  opening. 


THE  SLABY  ARCO  SYSTEM  OF  WIRELESS  TELEGRAPHY. 


L.  G.   HOLBROOK,  MICHIGAN   .AGRICULTURAL  COLLEGE. 


The  three  leading  systems  of  wireless  telegraphy  in  use  at  the  present 
time  are  the  Marconi  system,  owned  by  the  Wireless  Telegraph  Company, 
London;  the  Braun  system,  owned  by  Siemens  &  Ilalske,  of  Berlin;  and  the 
Slaby  Arco  system,  owned  by  the  Allegcmeine  Elektricitats-Gesellschaft,  of 
Berlin.  The  principles  upon  which  different  systems  are  based  are  very 
much  the  same.  The  difference  lies  in  minor  points  and  details  of  more  or 
less  importance  in  perfecting  the  system,  making  it  more  effective  and 
reliable. 

The  system  devised  by  Slaby  and  Arco  is  the  system  adopted  officially 
by  the  German  government,  and  is  used  by  the  German  navy  on  all  their 
battleships,  cruisers,  torpedo  boats,  naval  stations,  etc.  Also  over  a  hundred 
stations  have  been  set  up  on  land  at  various  places,  making  a  complete 
system  for  military'  operations. 

The  apparatus  consists  of  earthed  transmitting  and  receiving  antenna 
and  direct  coupling  at  the  transmitting  and  receiving  circuits.  The  sparking 
circuit  is  connected  direct  to  the  transmitting  antenna  and  the  earth.  The 
exact  influence  of  earthing  has  not  as  yet  been  clearly  determined,  but  exper- 
iment has  shown  the  desirability  of  earth  connections.     It  establishes  the 
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nodal  points  of  the  pressure  oscillations  and  obviates  the  possibility  of 
dangerous  pressures  for  the  operator. 

The  transmitting  circuit  consists  of: — 

1.  Motor  current  circuit:  Source  of  supply,  switch,  motor,  regulating 
resistance. 

2.  Makc-and-break  current  circuit:  Source  of  supply,  switch,  primary 
of  the  inductor,  turbine  interrupter,  Morse  key.  The  primary  condenser  is 
in  parallel  with  the  interrupter. 

3.  Inductor  hijjh-iension  circuit :  Secondary  winding  of  induction  coil, 
spark  gap,  capacity  (consisting  of  Leyden  jars),  exciting  coil. 

The  receiving  circuit  consists  of: — 

1.  Coherer  current  circuit:  Coherer,  syntonising  coil,  coliercr  element, 
relay  windings,  hammer  and  junction.  A  condenser  is  in  parallel  with  the 
syntonising  coil  and  the  coherer. 

2.  Batterv  current  circuit :  When  the  relav  armature  has  closed  contact, 

•  •  ' 

the  parallel  coupling  of  the  hammer  electro  magnet,  of  the  Morse  recorder, 
and  of  the  |x>Iarizing  cells  is  made  through  the  batter}'. 

In  the  transmitting  circuit  either  alternating  or  direct  current  is  used 
for  the  source  i>f  supply. 

For  the  make-and-break.  the  so-called  turbine  interrupter,  designed  by 
the  Ciemian  Klectric  Company,  is  f«>und  most  successful.  It  contains  a  metal 
tul>e  lK*nt  at  right  angles,  the  l»wer  part  dipping  in  mercury,  and  its  hori- 
zontal arm  o»vere<l  wiili  alc<ihi»l.  The  luwer  part  <»f  the  tube  is  in  the  shape 
of  a  turbine  \^hel•l.  sn  that  wlien  the  IuIk*  is  revolvrd  bv  means  of  a  small 
electric  m<»tnr,  the  mercury  is  drawn  uj»  the  tuU-  an«l  i<  <lischargeil  as  a 
heavy  jet  fn»m  the  liMrizontal  arm  of  the  tube.  The  mercury  jet  hits  upon 
a  metal  ring  made  with  a  M';,^ment  an<l  placet  1  concentric  to  the  shaft,  and 
thus  makes  and  break >  ilie  circuit.  The  nuTcurv  bath  is  connect eil  to  f>ne 
main  of  the  supply  iinil  the  metal  ring  t«»  the  primary  of  the  induction  coil. 

This  t\jK'  '»f  interrupter  i>  sujK-rior  to  either  the  hammer  or  mcrcur\' 
typi"  nf  interrupter,  which  «lepfnd  u\h*u  an  electro  magnet  i\>r  their  action. 
These  imder  the  mo>t  favi»rable  conditiniis  will  n«»l  give  more  than  forty 
makes-and-breaks  per  second.  They  are  ni»t  adapted  for  rapiil  movement 
with  large  currents,  and  «i.  •  can  n<«t  Ik*  use«l  for  lontr-tlistance  work.  The 
turbine  inlerrupit-r  alv  has  a«lvantage>  ovt-r  the  wvhnelt  tyiH'.  It  is  more 
continuous  and  m«»re  cajnilfle  <»f  **tandin;;  rnugh  u^age.  For  iirdinary  work, 
however,  the  wehnelt  interrupters  are  ver\  tlesirable.  They  require  no  motor 
or  condenser,  ami  give  fri»m  2'«)  v*  J.ooc)  makes-and-breaks  fKT  sec<»ntl. 

In  the  receiving  circtiit  the  c-herer  is  nf  s|K'cial  imi>ortance.  The  Mar- 
coni coherer  is  found  mn<;i  relia!>!e.  1:  c«in'»i'»l.s  r.f  a  glass  tulie  in  which  is 
placed  nickel  and  silver  filings  lietween  two  metal  conductors  aliout  an 
eighth  of  an  inch  a|)art.  The  air  i*  withdrawn  fn^m  the  tul>e.  and  the  tube 
is  sealeil.    Oecoherence  is  made  by  means  nf  a  hammer  electro  magnet. 

For  anything  but  short  distance  work,  a  very  sensitive  relay  is  necessary. 
Extreme  care  is  taken  in  construction  to  re^luce  friction  to  the  least  possible 
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minimum,  and  design  the  parts  so  as  to  attain  the  highest  sensibility.  The 
best  relays  are  sensitive  to  the  current  of  one  ordinary  dry  cell  acting  through 
a  resistance  of  150,000  ohms. 

One  of  the  special  features  of  the  Slaby-Arco  system  is  the  tuning  or 
syntonising  of  the  receiving  with  the  transmitting  circuit.  It  is  shown 
mathematically  and  confirmed  by  experiment  that  the  total  length  of  an 
oscillating  wire  correspond  to  half  the  wave-length  of  oscillations;  each 
half  of  the  wire  or  antenna  is  the  fourth  of  a  wave-length.  Each  wire 
excited  by  a  sparking  circuit  has  certain  defined  oscillations  to  which  the 
electric  waves  it  sends  out  into  space  correspond.  These  waves  set  up  oscilla- 
tions in  the  receiving  antenna  by  induction.  This  receiving  wire,  from  its 
size  and  length,  is  suited  to  a  given  kind  of  oscillation.  If  this  be  the  same 
as  that  of  the  transmitting  wire,  it  responds  much  more  readily.  The  more 
complete  the  tuning  the  more  complete  the  action.  The  tuning  is  accom- 
plished by  means  of  syntonising  coils  of  wire  and  condensers.  If  the  tuning 
is  very  accurate,  multiple  telegraphy  from  the  same  receiving  antenna  is 
possible,  each  system  being  tuned  to  its  own  transmitting  circuit.  Slaby 
was  the  first  to  give  publicity  to  this  form  of  multiple  telegraphy.  In  Decem- 
ber, 1900,  he  received  two  messages  simultaneously  from  one  common 
antenna.  The  wave-length  of  the  first  system  was  640  m.,  distance  9,3  mi. ; 
the  second  240  m..  distance  2.5  mi.  A  simultaneous  recording  of  seventy-two 
words  per  minute  was  received. 

For  long-distance  telegraphy  Count  Arco  has  devised  a  portable  synton- 
ning  coil,  by  means  of  which  perfect  syntonism  can  l>e  obtained  without 
effecting  other  relations. 

Although  tuning  will  not  prevent  entirely  interference  by  other  systems, 
it  is  as  yet  the  principal  means  of  obtaining  non-interference  in  wireless 
telegraphy. 


A  UEVICK  FOR  RFCrLATlNT,  LENGTH  OF  AIR  COLUMN  IN  A 

RESONATOR. 


J.    E.    FOX.    THREE    RIVERS. 


The  apparatus  ordinarily  used  consists  of  an  assemblage  of  parts  similar 
to  the  one  in  the  drawing,  the  length  of  air  column  being  varied  by  raising 
or  lowering  the  reservoir.  I  place  the  water  supply  stationary,  above  the 
tube  ft),  which  is  closetl  at  bottom  with  a  double  perforated  rubber  stopper, 
through  which  pass  two  tubes  of  glass  or  brass,  one  of  which  is  connected  to 
funnel  (  f )  with  rubber  tubing,  the  other  to  dish  for  holding  water.  Both 
tubes  are  closed  with  pinch-cocks  marked  p.  c.  in  drawing. 
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The  operator  sits  in  front  of  apparatus  with  (p.  c.  2)  in  left  hand,  and 
(p.  c  i)  in  right,  and  eye  in  line  with  the  water  level,  lie  thus  has  perfect 
control  of  the  column  through  the  agency  of  the  pinch-cock.  Occasionally 
the  water  may  he  poured  from  the  dish  to  the  funnel. 


^5^^ 
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AN  EXPERIMENT  TO  ILLUSTRATE  THE  MAXIMUM  DENSITY 

OF  WATER. 


CIIA-.    V.    lU-RROWS.   DiCTROlT   CENTRAL    HIGH    SCHOOL. 


This  cx|HTimcnt  was  suggested  by  Thos.  Preston  ten  years  ago  but  only 
recently  has  the  suggestion  Ix-en  acted  upon.  The  essential  part  of  the 
expcTiment  is  a  glass  float  so  adjusted  as  to  t)C  t)Ut  slightly  heavier  than 
water  at  o''  C.  In  this  illustration  today  I  am  using  three  floats  of  slightly 
difl^erent  densities.  The  curve  of  density  and  temperature  tells  the  story 
of  what  happens. 
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:'t';^MMiiin;:  at  o'  C  the  gla^s  is  luMvier  and  sinks  hut  as  the  water  warms 
the  NvaliT  \iTi  \vs  licavirr  and  pushes  the  tli>at  tt»  the  surface  only  to  allow  it 
ti>  <ink  aL:ai;i  after  the  {*•  int  <»t  maximum  density  is  luisseii.  lowing  to  the 
slight  ditKrt'iii'o  :n  tlcnsity  tlu-  tl'ats  ilo  not  rise  at  the  same  tem|)erature. 
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If  we  try  to  get  the  |Kiint  i)f  maxtmum  dcnsit\  from  this  table,  we  find 
It  at  atout  5^  C.  This  is  the  result  obtained  by  Depretz  in  1K40  by  means 
of  the  water  thermometer.     The  true  maximum  can  t>e  obtaine<i  onlv  bv  a 

0  m 

correction  due  to  the  ex{>ansion  of  the  glass.     However,  the  experiment 
illKStratf^  very  forcibly  the  fact  that  there  is  a  point  of  maximum  density. 


—  41  — 


ENGLISH  SECTION 


THE  VALUE  OF  LITERARY  MODELS. 


ItOSE  M.    KAVANA,  TEACHER  OF   ENGLISH    IX   THE  JOSEPH    MEDILL   HIGH 

SCHOOL,  CHICA(M>. 


One  who  undertakes  to  discourse  on  the  value  of  Iiterar>'  models  as 
a  method  of  teaching  composition  has  to  encounter  at  least  two  varieties 
of  objection.  He  finds  that  a  considerable  numl)er  of  EngHsh  teachers  do 
not  believe  in  training  the  student  to  follow  models  of  any  kind.  Another 
class  are  not  opposed  to  the  use  of  the  imitative  principle,  but  the\'  regard 
with  suspicion  any  attempt  to  make  the  work  of  the  high  school  student 
literary. 

Addison  tells  us  of  the  "condition  of  a  good  man  that  had  one  wife 
who  took  a  dislike  to  his  gray  hairs  and  another  to  his  black,  till  by  their 
picking  out  what  each  of  them  had  an  aversion  to,  they  left  his  head  alto- 
gether bald  and  naked.'*  When  some  of  my  listeners  have  picked  the 
literary  and  others  the  imitative  element  out  of  the  method  for  which  I  am  to 
speak,  my  subject,  too,  may  be  altogether  l>ald  and  naked. 

A  letter  which  came  to  me  recently  regarding  the  teaching  of  composi- 
tion expresses  these  two  objections  in  the  form  in  which  one  commonly  meets 
them.  **I  do  not  Iwlieve."  savs  the  writer.  **in  the  use  of  literarv  models.  1 
think  the  method  lays  so  much  stress  on  the  mechanical,  arbitrary  side  that 
instead  of  developing  it  would  decidedly  retard  originality.  I  think  it  is 
too  far  from  the  actual  life  interests  of  the  boy  and  girl,  tcx)  advanced  in 
literary  ideal  to  be  practical  in  its  results.  I  think  that  it  is  of  more  value 
to  the  boys  and  girls  and  to  the  city  and  the  country  that  they  should  be  able 
to  discuss  potatoes,  and  wheat  and  threshing  machines,  and  street  cars  and 
griddle  cakes  than  it  is  that  they  l>e  able  to  di.^cuss  in  a  superficial  or  even 
better  fashion  the  latest  or  even  the  l>est  in  literature  and  art.'* 

Let  us  consider  first  the  objection  that  the  imitative  mctlio<l  hampers 
originality. 

It  is  a  commonplace  of  psychology  that  we  find  the  imitative  and  cre- 
ative impulses  closely  united  in  the  child.  He  has  a  double  personality. 
On  the  one  hand  he  is  slavish  in  imitating  all  examples  set  around  him  by 
his  elders,  and  on  the  other  hand  he  is  self-assertive,  that  is.  creative. 
Nature  has  joined  these  two  powers  together  in  the  individual,  in  his  phy- 
sical, social  and  intellectual  life.  He  begins  his  existence  with  l)ut  few 
acts  of  skill,  and  it  is  by  imitating  his  elders  that  he  acquires  the  further 
acts  of  skill  to  be  found  in  his  social  environment.  In  the  course  of  his 
effort  to  copy  these  models  he  finds  that  he  consciously  or  unconsciously 
introduces  novelties  into  his  imitations.    This  is  the  beginning  of  inventkm. 
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for  the  child  sees  that  he  is  not  entirely  dependent  upon  models.  He  learns 
that  he  can  turn  out  interesting  products  containing  some  element  at  least 
that  i<i  his  o>%n  peculiar  creation.  Thus  our  inventions  grow  naturally  out 
of  our  imitations,  as  variations  on  the  type  or  model.  There  is  such  a  thing 
as  imitative  invention.  We  are  too  much  inclined  to  think  of  imtiation  as 
merely  slavish.  The  divine  creator  and  the  slavish  imitator  are  constantly 
set  in  antithesis  to  each  other  and  represent  only  the  extremes.  Between 
these  two  is  the  normal  individual,  with  the  sense  of  his  own  agency  on 
the  one  hand,  and  his  subjection  to  social  cop\'  on  the  other.  He  is  a  creator 
as  well  as  an  imitator,  for  if  one  has  any  gift  of  originality,  he  cannot  copy 
slavishly.  It  is  only  the  weak-minded  who  imitate  without  introducing 
mo<iifications.  "Thev  are  slaves  iKxause  thev  cannot  be  anvthine  else. 
Remove  their  bondajjc  to  imitation."  says  Baldwin,  ''and  far  from  becom- 
ing free  they  would  fX'rish."  Even  the  genius  must  subject  himself  to  this 
law  of  social  absorption,  if  his  work  is  to  receive  the  permanent  sanction 
of  mankind.  He  can  make  sociallv  effective  inventions  onlv  bv  making  new 
disfHisitions  of  the  forms.  m(Hlels.  activities,  organizations,  accumulated  by 
race  experience  and  acquired  by  him  through  imitation. 

We  arc  t(X>  much  incline<l  in  our  abstract  discussion  of  methcxls  of 
teaching  composition  to  overestimate  the  amount  of  originality  with  which 
the  ordinary  student  is  endowed,  and  therefore  to  put  the  emphasis  on  the 
individual  and  creative  rather  than  on  the  social  or  imitative  factor.  "Console 
yourself,  dear  man  and  brother.**  savs  I-owell,  "whatever  else  vou  mav  be 
sure  of.  Ik'  sure  at  Kast  of  this,  that  you  are  dreadfully  like  other  people. 
Human  nature  has  a  much  greater  genius  for  sameness  than  for  originality." 
If  then  in  the  average  lw>y  <»r  girl  the  imitative  i'i  *itronger  than  the  creative 
impulse,  and  if  it  is  ix^ssible  to  develop  the  creative  through  the  imitative, 
the  use  of  nKwIeU  in  the  projKT  way  is  the  most  natural  and  least  mechanical 
and  arbitrary  of  meiho<ls.  .\t  any  rate  no  one  has  ever  discovered  a  method 
for  teaching  originalitv  directly  through  precepts.  "The  only  wa\  ti^  l>e 
original."  says  Steven'^*  n.  "is  to  l)c  l)C)m  Sf>."  "It  is  a  piece  of  goo<i  luck, 
the  g»o<!  gift  i>f  the  fairy  grHlmothcr  brings  to  her  prime  favorites  in  the 
cra«lle."  All  we  can  «ln  f(»r  an  f>riginal  mind  is  li>  set  it  in  moti»»n  by  <ome 
external  impulse  and  then  direct  it.  For  U^th  of  these  purpose^  example 
is  better  than  i)recept.  for  with  an  inventive  mind  imitation  becomes  emula- 
tion, the  nKMJel  U'comes  a  challenge,  ami  the  prcKluct  turned  out  is  not  seld^nn 
better  than  the  nuxlel.  A  critic  savs  of  Chaucer.  "We  must  let  him  if  he 
will  eat  the  heart  out  of  the  literature  that  precede^l  him.  as  we  sacrifice  the 
mulberrv  leaves  to  the  silk  w(»rm.  l)ecause  he  knows  how  to  convert  them 
into  s<»mething  richer  and  more  lasting." 

But  with  all  the  grjo<l  things  that  may  l»e  said  of  imitation  we  must  not 
ignore  the  fact  that,  like  all  other  things,  it  may  lie  carried  to  an  extreme, 
by  lieing  made  so  narrow  that  no  room  is  left  for  individuality.  There  must 
be  a  compromise  between  the  two  principles.  Imitation  carrietl  be^Twd  the 
normal  will  obscure  the  light  of  genius.  \n  invention,  on  the  other  hand, 
that  shows  mere  personal  capriciousness  and   rejects  the  social   restraint 
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which  comes  through  familiarity  with  literature,  that  is,  an  invention  not 
rooted  in  tradition,  may  be  a  thing  of  great  ingenuity,  but  is  not  of  social 
yalue  and  will  ultimately  be  rejected  and  forgotten  by  society.  Creations 
that  contain  no  traditional  elements  are  likely  to  be  mere  freaks.  A  socially 
effective  invention  includes  not  only  the  personal  but  the  social  factor.  "Of 
abstract  originality,"  says  Lowell,  *'we  will  not  speak  till  authors  are  raised 
by  some  Deucalion  and  Pyrrha  process ;  and  even  then  our  faith  would  be 
small,  for  writers  who  have  no  past  arc  pretty  sure  of  having  no  future." 
The  average  high  school  class  is  not,  however,  composed  of  literary  geniuses, 
so  that  the  problem  of  curbing  erratic  invention  is  not  an  embarrassing  one 
with  us.  With  the  average  person  imitation  is  needed  not  as  a  check  on  indi- 
vidnalitv  but  rather  as  an  aid  to  it,  for  the  child  who  does  not  imitate  does 
not  grow. 

It  will  be  readily  seen  by  those  familiar  with  the  psychology  of 
imitation,  as  set  forth  in  the  work  of  Baldwin  and  others,  that  I  have  thus 
far  in  this  paper  merely  applied  their  views  to  the  restricted  field  of  the 
teaching  of  composition. 

I  ot  us  now  consider  the  other  class  of  objectors,  those  who  think  we 
should  not  aim  to  make  the  high  school  student  literary  in  his  writing. 
They  arc  not  averse  to  the  unconscious  imitation  of  literature  which  comes 
from  the  reading  and  study  of  the  English  classics,  for  every  one  admits  that 
the  boy  who  reads  much  will  express  himself  more  fluently  and  correctly 
than  one  who  does  not.  He  grows  because  he  unconsciously  assimilates 
literar>'  copy  al)ove  him.  transcends  the  forms  of  usage  in  his  own  social 
circle  and  the  commonplace  thought  of  c very-day  life.  The  random  reading 
of  Scott,  Johnson,  Goldsmith.  Shelley.  Emerson  and  a  host  of  others  who 
"added  the  stolen  sweets  of  iruancv  to  that  of  studv."  did  more  for  their 
literary  development  than  all  the  formal  rhetoric  they  ever  studied. 

It  is  not  about  this  unconscious  absorption  of  literature  that  people 
differ,  but  about  the  set.  conscious  following  of  literary  models.  We  find 
in  reading  the  biographies  of  authors  that  when  the  time  came  for  them  to 
think  seriously  about  writing  as  a  profession,  many  of  them  turned  from 
their  habit  of  desultory  reading  to  the  conscious  and  avowed  imitation  of 
literary  masters  whom  they  acknowledge  as  having  moulded  their  style  and 
thought.  This  is  the  step  some  teachers  think  should  not  be  taken  !)y  the 
high  school,  or  even  the  college,  student.  The  method  of  the  science  class, 
namely,  experiment,  observation  and  inference,  is  that  of  the  professional 
scientist.  The  method  of  the  drawing  class  is  that  of  the  professional 
artist,  but  if  in  the  English  class  we  talk  al)Out  tlie  methods  used  by  writers 
in  learning  their  craft  we  are  very  often  thought  to  be  impractical.  There 
is  a  timidity  about  this  matter  that  we  do  not  find  in  the  teaching  of  other 
subjects.  Some  of  this  prejudice  against  literary  methods  is  due  to  a 
1)elief  in  the  old  <lictum.  Pacta  uascitur  non  fit,  more  of  it  to  the  varietv  of 
meanings  given  to  tlie  term,  the  imitation  of  literature.  We  shall  need  to 
bring  these  various  meanings  tiefore  us  in  discussing  the  objections  to  a 
literary  method  in  teaching  composition. 
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To  some  the  following  of  models  means  merely  imitating  the  siylf  of 
various  authors.  The  ol)jectii>n  to  a  system  of  composition  teased  exclusively 
,on  the  iniitati«)n  of  i»tyle  is  in  my  opinion  well  founded.  Individual  peculi- 
arities of  expre.s^ion  are  suhtltties  i>cyond  the  anahtical  and  imitative  powers 
of  Immature  students.  esiKrcially  (►f  those  of  foreign  birth.  This  kind  o£ 
imitation  is  tiH>  minute  and  scnijuilous  to  appeal  strongly  to  their  interests, 
and  one  who  l»^)ks  in  their  work  for  the  unique  word,  or  the  **titiIlatiiMi  of 
the  f<)aming  phrase"  will  l«»ok  in  vain.  These  refinements  belong  to  more 
maturrd  workmanship,  and  may  l>e  pn>fitably  sought  only  by  those  who  have 
mastered  the  structural  elemmts  of  the  art.  Besides,  the  finding  of  some- 
tlnnc;  to  say  is  (juite  as  much  of  a  hardship  as  the  mode  of  saying  it,  and  the 
nuTc  imitation  of  style  cliies  not  help  us  to  discover,  select  or  organize 
matt-rial.    To  he^in  with  the  imitation  of  stvle  is  to  invert  the  natural  order. 

To  other -teachers  the  imitating  of  literature  means  asking  the  student 
to  >iTite  on  subjects  which  have  !)een  treated  in  short  selections  by  authors. 
L.  Cope  Corn  ford  follows  this  plan  in  his  \xmA  on  Composition.  He  gives, 
for  instance,  a  selection  from  Stevenson,  entitled.  "The  House  I  Live  In/* 
antl  requires  the  student  to  write  a  description  of  his  own  home:  another 
selection  from  Mark  Twain,  on  "CIoikI  Scenerv.**  and  then  savs,  "Let  the 
pupil  take  an  i>f>|>ortunity.  as  txrcasion  ser\es,  tf)  observe  some  effect  of 
atni'Ki)hcre,  li^lit  and  cltud:  and  let  him  make  as  an  exact  picture  in  words 
as  he  can.*'  'lliis  method  <loi-s  n«Jt  of  itself  build  up  in  the  pupil's  mind  any 
well-knit  s\stem  of  rhetorical  or  constructive  prmciples.  It  is  suggestive 
and  stmnilatnig  but  lacks  fH'dagogical  >e(|uaice  and  unity.  It  does  not  give 
Us  the  units  i>i  liliTary  architeclure.  nor  (i«K*s  ii  make  the  work  on  even 
pur.-l\  rJietorical  priniif)!es  ci»nsecutive. 

The  writer  of  the  letter  quoted  at  the  U'gmning  of  the  |)a|K*r  expresses 
a  thinl  copifj)tii»n  «»f  what  i<  meant  by  imitating  literature.  He  says  he 
thinks  it  m<>re  im(»i»rtai:t  that  the  pupil  should  l»e  able  to  talk  and  write 
alxiut  practical  and  Ci»mni"nplace  things  than  that  he  >hin]1«l  discuss  the 
latent  or  even  the  iK-st  in  literature  and  art  Ti*  discuss  the  latest  in  liter- 
ature is  not  to  fiillnw  literar\  m«Hifls  It  i>  merely  t'»  use  pieces  of  literature 
a»»  material  for  exiv»sit«»r\  themes,  i  >n  the  other  hand,  «»ne  may  write 
alH»ui  even  such  c<»nHn  'Uplace  matter^  a^  >\tvv{  car>  ami  thre>hing  machines, 
in  a  literary  uay.  r»urns\  "Tn  a  .\!«»U''e"  i^  on  a  commonplace  subject  but 
diii-'i  not  lack  arti-^ti**  w-rkn.an-^hjp.  To  write  aN»ut  a  j>icture  i»»  not  to  paint 
a  picture.  Nrither  is  writing  aU»ut  a  |)icve  of  literature  the  same  thing  as 
writing  in  literarx  ii»n:i  and  spirit.  Moreover,  the  commonplace  furnishes 
quite  as  i^^»\  materia!  for  literature  as  mt)re  remote  subjects.  thiHigh  it 
takes  a  more  skillful  hand  ti>  give  it  novelty.  \Vc  cannot  t scape  l>eing  liter- 
ary by  discusMug  steam  engines,  nor  can  we  Inxome  literary  by  writing 
aU  rt  Ivmerxm.  LiteMry  qi'a!it\  de|Kn.ds  u|Kin  the  attitude  of  the  writer  and 
tiu  f«Tm  hts  work  takes.     It  i«  not  a  question  of  material. 

A  f«Mirth  kin«l  of  imitation  tf>  which  objection  may  l>e  justly  nude,  is 
the  following  of  individual  authors.  In  working  out  a  general  plan  suited 
to  stuiients  (.if  different  tastes  and  aptitudes,  ewe  would  l>e  at  a  loss  to  know 
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what  author  or  group  of  authors  to  select.  "  'Tis  hard  to  find  a  whole  age 
to  imitate  or  what  authors  to  propose  for  examples,"  says  Sir  Thomas 
Browne.     We  find  from  the  Ptud\  of  literarv  historv  that  this  imitation  of 
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a  master  is  the  metliod  most  frequently  used  by  writers  in  learning  the 
technique  of  their  art.  Stevenson's  testimony  on  this  fx^int  is  very  often 
quoted:  **I  have  played  the  sedulous  ape  to  ?Iazlitt,  to  Lamb,  to  Words- 
worth, to  Sir  Thomas  Browne,  to  Defoe,  to  Hawthorne,  to  Montaigne,  to 
Dautlelaire,  and  tn  CMiermann.  This,  like  it  or  not,  is  the  way  to  leani  to 
write;  whether  1  have  profited  or  not,  that  is  the  way.  It  was  so  Keats 
learned,  and  there  was  never  a  tiner  temperament  for  literature  than  Keats ; 
it  was  so,  if  we  could  trace  it  out,  that  all  men  have  learned ;  and  that  is  why 
a  revival  of  letters  is  always  accompanied  or  heral(le<l  by  a  cast  back  to  earlier 
and  fresher  models.  Perhaps  I  hear  some  one  cry  out :  Mint  that  is  not  the 
way  to  be  original.'  It  is  not :  nor  is  there  a  way  but  to  !)e  born  so.  Nor 
yet.  if  you  are  born  orii^inal.  is  there  anything  in  this  training  that  shall  clip 
the  wings  of  your  originality.  There  can  be  none  more  original  than  Mon- 
taigne, neither  could  any  be  mc«re  unlike  Cicero;  yet  no  craftsman  can  fail 
to  see  how  much  the  one  must  have  tried  in  his  time  to  imitate  the  other. 
Burns  is  the  very  tyf)e  of  a  prime  force  in  letters :  he  was  of  all  men  the  most 
imitative.  Shakespeare  himself,  the  imperial,  proceeds  directly  from  a 
school.     It  is  only  frtrm  a  school  that  we  can  e?:pect  to  have  gtxxl  writers.** 

If  in  our  high  sc1uk)1  classes  we  attempted  to  carry  out  this  plan  and 
let  each  ^^tudent  chiH)St  his  niast«T.  we  should  meet  with  a  practical  difficulty; 
for  we  should  need  to  have  as  many  text-lx^oks  on  comin^sition  as  we  had 
pupils,  if  they  were  at  all  varie<l  m  taste  and  capacity.  Each  book  would  be 
a  guide  for  the  imitation  of  a  special  author.  If,  on  the  other  hand,  we  <lis- 
j)cn«ed  with  the  text-book  and  allowed  the  pupil  to  imitate  his  chosen  author 
without  <lirection,  we  should  be  presup[)osing  more  of  the  literary  sense 
than  our  pupils  in  general  are  possessed  of.  It  is  only  after  they  have  learned 
a  general  ])Ian  of  imitation  that  they  can  follow  the  individual  master  wuh 
profit.  This  methivl  beU^ngs,  therefore,  to  a  somewhat  late  stage  of  literary 
devdr.pment. 

A  fifth  kind  of  imitation  we  also  find  fre<iuently  in  the  works  of  authors. 
It  consi.sts  in  lH)rrowing  a  hint  here,  a  phrase  there,  and  weaving  them 
together  in  a  design  of  the  writer's  own  making.  This  may  be  called  the 
moaic  method.  *'I((^w  pleasant  it  is.**  says  Lowell,  "to  track  poets  through 
the  gardens  of  their  predecess^^rs,  and  find  out  their  likings  by  a  flower 
snapfH'd  off  here  and  there  to  garnish  their  own  nosegays."  The  literary 
tact  required  to  do  this  kind  of  work  successfully  is  not  to  l>e  found  in  the 
high  scht^il  student.  He  is  not  able  to  make  a  unified  design  for  his  mosaic 
material  oi  to  put  himself  into  what  he  lK>rrows. 

All  of  these  five  methods  enumerated  are  valuable  at  some  point  in  the 
development  of  a  writer,  but  they  are  severally  t(K)  narrow  in  scope,  and  not 
ca[)ahlc  of  sufficient  organiyation,  in  laying  a  foundation  in  the  secondary 
school  for  either  literary  production  or  appreciation. 

We  have  thus  far  shown,  first,  that  imitation  is  the  basic  principle  in 
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the  growth  of  expression;  secondly,  that  socially  eflfective  creation  grows 
out  of  imitation ;  thirdly,  that  when  the  student  has  assimilated  and  tran- 
scended the  forms  and  thoughts  of  his  evcry-day  environment,  as  he  should 
do,  he  must  imitate  literature  if  he  is  to  grow.  Contact  with  all  kinds  of 
authors  is  to  expression  what  contact  with  the  world  is  to  manners.  It  is 
as  true  in  composition  as  in  other  activities  that  "Home-keeping  lads  have 
ever  homely  wits."  Fourthly,  we  have  also  shown  that  certain  kinds  of 
Iiterar\'  imitation  are  t^X)  one-sided  or  too  advanced  to  serve  our  purpose  as 
a  general  t>asis  for  the  teaching  ot  composition. 

It  remains  to  set  forth  in  the  brief  time  remaining  a  kind  of  literary 
imitation  that  may  Inr  made  definite  without  lieing  narrow,  that  directs  with- 
out being  mcchanicaK  an<i  that  l(x>ks  at  literature  not  from  the  purely 
rhetorical  Inn  fmrn  the  p<vchol«>gical  and  distinctly  literary  side,  in  such  a 
way  as  to  reveal  to  the  student  through  literature  the  natural  workings  of  his 
oun  mind. 

To  do  this  it  will  \k  helpful  to  use  an  analog)'  drawn  from  mathematics. 
Our  arithmetical  notation  consists  of  the  characters  o  to  9.  These  are 
variously  combined  to  express  all  other  numbers  this  side  of  infinity.  The 
firs:  ste])  in  learning  arithmetic  is  to  recognize  the  ten  primar>'  numbers, 
the  next  is  to  combine  them  so  as  to  make  them  express  the  larger  values.  In 
like  manner,  in  the  study  of  compositi(»n  we  must  l)egin  by  learning  to  rec- 
ognize a  number  of  literar\-  units,  not  arbitrarily  invented,  but  discovered 
in  our  own  natural  and  universal  mental  processes,  and  illustrate<l  in  liter- 
ature. 

In  narration,  for  instance,  we  find  f»>ur  s|KYies  Itased  ujxm  the  spon- 
taneous movement  i»f  the  mind  in  contemplating  a  series  of  events.  We 
can  think  an*!  tell  <>i  a  series  i»f  hap|K*ning<«  in  the  jwst — this  is  retros|)ective 
narrative;  in  ilie  future,  which  is  antici|)atory  narrative.  We  can  follow 
two  serifs  i>f  events  hap(>ening  in  ditTercnt  places  at  the  same  time.  'ITiis  is 
simultaneous^  fiarrative.  The  fourth  i**  forward-moving  narrative,  in  which 
we  jstart  at  a  given  \^i\nt  and  foil. »\v  cvi-nis  forward  stq)  by  step. 

In  description,  are  foii»nl  t!ie  uniiN  .>f  place.  jKTM>nal  ap|>earance.  char- 
acter. mo<Ic  of  life,  intKxI,  etc.  l*'x|):»ition.  Argumentation  and  Persuasion 
mav  l>e  similarlv  analvzol.  and  illustrations  of  the  unit>  drawn  from  litera- 
turc. 

The  ntxt  >tfp  is  t«»  find  e<'nil»in;it:"n'»  ••!  these  tuiits  in  the  works  of 
authors,  for  the  conibniatioti^  f«'tind  :n  «»rd:i:ary  ci-nversatittn  are  t**-*  often 
iletemiined  h\  the  acciilental  ami  extraneiius.  an«l  have,  therefore.  ti«)  little 
de>Iijn  for  more  fonnal  purfvtses.  Afttr  vnie  faminarity  with  jneces  of 
literature  built  up  out  of  the  se  units,  the  student  should,  however,  l>e  able  to 
make  etlectivv*  combinations  for  himself.  It  will  Ik:  seen  that  this  method  is 
Itasccl  (Ml  hterarv  analvsis  and  synthesis  rather  than  on  the  mere  imitatii^n  of 
the  externals  of  literature.  The  pur|>i'se  is  to  put  the  pupil  in  |)Ossession  of 
the  working  units  of  comfXMtion  and  gradually  to  free  him  fnnn  bon<lage 
to  his  mo<lel  as  he  develops  the  power  to  make  his  own  combinations. 

In  the  development  of  this  system  of  units  and  their  combinations,  unity 
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can  be  secured  by  making  narration  the  fundamental  form.  The  first 
themes  written  should  be  purely  narrative,  the  next  should  combine  narra- 
tion and  description,  the  next  narration,  description,  and  exposition,  and 
so  on. 

In  composition  the  structural  and  decorative  aspects  should  be  kept  as 
distinct  as  in  architecture.  The  tendency  in  the  past  has  been  to  over- 
emphasize the  finish  of  a  piece  of  work  and  to  ignore  some  of  the  real  prob- 
lems of  its  organization.  I  do  not  wish  to  be  understood  as  undervaluing 
nicety  of  workmanship  in  the  use  of  the  word,  the  sentence*  figures  of 
speech  and  the  various  other  rhetorical  matters.  I  am  merely  urging  that 
the  scope  of  composition  be  so  enlarged  that  the  pupil  should  be  trained  to 
handle  literary  as  well  as  rhetorical  units.  \Vc  have  been  too  much  occupied 
with  rhetoric,  and  yet  innovations  in  the  teaching  of  composition,  like  inno- 
vations in  literary  proiluction.  must  not  break  completely  with  the  past.  The 
traditional  work  of  the  rhetorics  on  the  units  of  expression  and  the  requisites 
of  btvie  is  all  valuable.  We  need  to  conserve  the  best  that  has  been  done  in 
this  fi^L'Id  with  such  modifications  in  treatment  and  such  change  in  emphasis 
as  may  l>e  necessary.  This  is  our  rhetorical  heritage,  l)ut  we  can  advance  in 
the  teaching  of  composition  only  when  we  recognize  and  add  to  it  our 
heritage  in  literary  methods.  We  must  analyze  the  inventions  in  form  and 
matter  which  we  call  literature,  and  with  which  the  race  has  enriched  itself, 
to  find  out  the  laws  by  which  interest  is  held  and  attention  economized. 


PRESCRIBED  AND  VOLUXTARY  READINC,  OF  THE  ENGLISH 
CLASSICS  BY  rUIMLS  IN  THE  SECONDARY  SCHOOLS. 


LAWRENCE    CAMERON     lIirLL,    IIE.XD    M.ASTER    OF    THE    MICHIGAN    MILIT.\RV 

ACADEMY,   ORCHARD   LAKE,    MICH. 


The  title  of  my  contribution  is  misleading  l>ecause  of  its  scope.  I  really 
wish  ti)  ask  one  or  two  questions  concerning  the  method  of  teaching  the 
prescribed  selections  from  the  English  classics  and  to  stimulate  an  inquiry 
into  the  results  actually  accomplished. 

We  shall  all  agree  that  English  is  taught  more  conscientiously,  more 
earnestly,  more  svstcmaticallv.  more  effectivelv.  than  ever  l)efore.     But  the 

•  •  •  • 

best  teachers  of  English  are  most  willing  to  admit  that  they  are  still  experi- 
menting. 

Two  questions  have  forced  themselves  upon  me  whenever  I  have  con- 
sidered the  work  of  an  individual  teacher  of  English  or  the  outcome  of  our 
English  teaching  in  general.  First,  does  the  reading  of  the  prescrilied 
selections  from  a  certain  author  stimulate  the  appetite  for  reading  more  of 
his  work;  and,  second,  what  effort  is  conscientiously  made  by  the  teacher 
to  influence  the  pupil's  style  of  English  speech  and  composition  by  the  loving 
study  of  the  st\'le  of  the  masterpiece? 


-48- 

I  am  not  in  a  position  to  speak  intellip^ently  about  the  first  matter. 
Are  any  of  us  prepared  to  do  this  in  such  a  way  as  to  justify  a  hearing?  If 
not.  ought  we  not  to  consider  the  question  seriously?  If  the  pupil's  study 
of  the  l>est  Knp^lish  masteq)ieccs  creates  no  passion  for  more  reading  of  the 
same  kind,  if  he  finds  relief  from  the  te<lium  of  an  unwelcome  dailv  task 
hy  reading  cheap  and  worthless  literature,  we  ought  to  know  the  fact.  If 
he  ilevclopes  the  dangerous  habit  f)f  omnivorous  and  haphazard  reading, 
that  fact  ought  to  Ik*  known  and  to  have  weight  in  the  adoption  of  f>ractical 
methods  in  the  class-n»om.  We  can  not  IxKist  of  the  results  of  our  teaching 
until  we  can  show  that  «»ur  pupils  are  learning  to  despise  and  shun  the  latest 
ephemeral  n<»vel.  to  cease  gorging  upon  the  heterogeneous  mixture  pre- 
s^-nted  by  our  news|iapers  and  magazine^,  to  reject  that  which  is  simply 
fashionable,  and  to  holil  fast  to  that  which  has  Inren  proved  to  l)e  eternally 
gfKxl.  If  the  reading  of  the  prescril)ed  classics  <hx»s  not  lead  to  the  habit 
of  voluntary  reading  of  the  same  kind  of  literature,  then  we  or  our  metho<ls 
are  at  fault.  Hnw  many  of  u*^  set  such  an  example  in  this  important  matter 
that  miT  pupils  will  l>e  able  t<>  imitate  us  safely?  We  can  not  create  a 
passi(»n  for  the  reading  of  Scott  if  ue  d<»  not  reatl  within  a  year  any  tHher 
novel  than  the  one  set  for  the  puf)irs  study.  What  ought  to  l)e  to  him  a 
source  f»f  i«»y  will  \h:  nnly  a  task  because  it  is  clearly  such  to  the  teacher. 
If  the  teacher  <{  I-'ngli^h  is  i»iily  a  pn>saic.  unimaginative  (iradgrind.  he 
will  kindle  jn-etic  tire  only  in  the  hearts  of  chihlren  wh<i  reluct  ami  revolt 
against  him  ;in«I  discreetly  admire  the  things  that  they  know  he  dislikes. 
\Un  then  arc  few  t<'aohrrs  who  deliU-rale!)  c«»n<lemn  the  author  whose 
works  t}ie\  leach.  Nb»<t  of  n^  see  clearly  that  an  atTectation  <»f  contempt 
for  a  c!a.s>iv  in  >eIf-ci»n«!einnation.  We  ought  all  to  see  that  the  surest  way 
in  which  ti»  create  an  apiK-tite  f«»r  the  lK'>t  reading  in  i»ur  pupils  is  to  cul- 
tivate Mich  an  apjH'tite  •■nr'^elve^  and  to  wjn  them  l-y  the  contagiini  ot  our 
own  enlhi:>ia>m. 

IxX  me  c«»nMder  br:etl\  the  second  *iuesti«»n.  What  etlorts  are  we  mak- 
ing to  inlluence  \i:all>  the  >t\!e  »f  »»ur  pupils  sjH'ech  and  comi)osition  by  a 
th(»rough.  coiiscienii*  Us.  and  >\mj»atlietic  study  of  I'ne  style  •»f  an  author 
whose  W'T^-s  we  are  reatling"'  I  do  not  refer  to  a  critical  hunt  fi>r  misplaced 
commas,  grammatical  soltvisins.  inc»nv:rui»u,s  metaphors,  i-r  any  i»ther  vio- 
latiiKis  of  rules  !aid  •iown  m  onr  grammars  or  rhetorics.  I*e»»ple  who  echo 
the  cheap  criticism^  of  the  !;t<Tarv  stvle  «»f  .Macaula\.  or  Ruskin.  or  Dc- 
Ouincey  «'nly  air  their  own  ft-tli'ih  vanity.  Let  us  take  it  U*r  grantcil  that 
the  pu|)il  who  apprf>ache>  one  of  these  masterpieces,  whether  of  pn^se  or 
of  j)i»etry.  has  a  s,,und  training  in  Knglish  grammar  and  that  throughout 
his  seci»ndary  scho*»l  ct»urse  he  is  riveiving  regular  instruct i<»n  in  what  has 
commonlv  l»een  called  rhetoric.  Hut  let  us  also  assume  the  reliability  of 
the  judgment  shown  by  the  generations  that  have  deemed  a  literary*  master- 
piece wfirthy  of  mimortality.  The  VLKrabulary  of  Knglish  speech  grou't 
constantly.  Words  and  phrases  acquire  new  meanings  and  lose  old  ones. 
Rut  it  is  safe  to  say  that  any  man  who  lovingly  studies  and  delibcrmtely 
imi*ate<  Shakespeare,  Milton,  Dry  den,  .Addison,  Byron,  Macaulay,  Carlylc» 


—  49  — 

Lowell,  or  the  King  James's  Version  of  the  English  Bible  will  develop  an 
efFective  English  style  just  as  certainly  as  I'Vanklin  or  Kuskin  did  by  con- 
scious or  unconscious  imitation.  Mav  we  not  sav  that  the  end  of  all  the 
English  work  of  our  pupils,  the  finest  flower  of  all  our  English  training 
is  the  acquisition  of  an  efFective  style?  Of  course  it  is  true  that  in  a  sense 
the  style  is  the  man  or  woman.  It  is  also  true  that  if  one  has  things  to  say 
and  is  proiKTly  trained  he  can  say  these  things  in  such  a  way  as  to  command 
a  hearing.  But  we  are  not  **trustees  of  civilization"  if  we  teach  our  pupils 
that  a  crude  and  raw  expression  is  consistent  with  noble  and  worthy 
thought.  The  best  thought  is  imix>ssible  without  worthy  expression. 
*  1  fear  that  the  colleges  have  led  the  schools  somewhat  astray  in  this 
important  matter.  The  amount  of  reading  prescribed  for  careful  study  is 
not  small.  The  questions  set  for  examination  for  admission  to  the  colleges 
show  that  the  examiners  are  concerned  almost  entirely   with   matters  of 

m 

interpretation.  The  questions  deal  with  history,  mythology,  psychology, 
and  dramatic  criticism:  but  hardly  a  question  is  ever  asked  that  concerns 
itself  with  the  effectiveness  of  the  author's  style,  and  in  marking  the  candi- 
date's j)aiHrr  the  weary  examiner  is  compelled  to  use  the  blue  |KMiciI  solely 
U|xm  misspelled  words,  misplaced  marks  of  punctuation,  and  grammatical 
errors. 

The  teacher  in  the  secon«lary  schcx*!  judges  of  the  college  ideal  by  the 
character  <»f  the  examination.  This  influence  is  felt  onlv  indi recti v  in  this 
favored  region  where  entrance  by  certificate  has  so  largely  banished  the 
older  method  of  colkge  admission.  But  the  indirect  influence  of  the  older 
system  is  still  great  even  in  schools  that  send  graduates  only  to  our  state 
university  or  to  i>ther  institutions  that  have  been  converted  to  the  more 
excellent  way.  Gjllege  entrance  examination  boards  have  a  more  vital 
influence  utK»n  the  English  teaching  in  our  schools  than  any  other  agency. 
Yet  in  twenty  sets  of  college  entrance  examination  jwpers  recently  examined 
by  me.  including  those  of  Harvard,  Yale.  lVincetc»n.  Williams.  Amherst, 
Mount  Ilolyoke.  Bryn  Mawr.  Wellesley.  Pennsylvania,  Michigan.  Chicago, 
Wisconsin.  Illinois.  Minnesota.  Leiand  Stanford  an<l  the  College  Entrance 
Examination  lioard.  which  speaks  for  most  of  the  collegiate  institutions 
along  the  .Atlantic  sealM>ard.  I  have  found  hardly  a  ({ucstion  directed  toward 
the  disc<»very  or  the  appreciation  i>f  a  single  beauty  of  style.  Of  course  it 
is  true  that  thought  precc<les  expressii>n.  I  am  not  pleading  fi»r  the  ignoring 
of  the  author's  thought  for  the  pur|)o>c  of  emphasizing  the  need  of  atten- 
ti<^n  ti«  the  f<irm  of  expression.  .\'o  masterpiece  is  worthy  of  immortality 
that  is  not  enni»bled  by  the  dignity  and  strength  t»f  it>  thought.  But  the 
really  trreat  authors  have  been  able  to  vivifv  tlie  trivial  an<l  the  common- 
place  by  the  vigor  an«l  charm  anil  simplicity  of  their  own  style.  Can  wc 
reati  The  Cotter's  Saturday  Night,  The  Deserted  X'illage.  Evangeline,  or 
The  X'icar  (*f  Wakefiebl  without  learning  this  lesson?  ( )f  C(»ursc  we  all 
know  this.  But  how  many  of  us  make  it  a  part  of  our  daily  life?  How 
many  professional  teachers  of  English  linger  lovingly  over  the  Ix'auties  of 
a  classical  author  and  try  to  cumnnmicate  the  contagion  of  their  own  joy 
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to  their  pupils?  How  many  pupils  begin  to  show  a  dawning  appreciation 
of  style  while  in  the  secondary  school?  How  many  college  students  can 
confess  to  an  appetite  for  a  delicately  phrased  sentence  or  a  well -rounded 
paragraph  ? 

It  is  true  with  this  matter,  as  it  is  with  that  spiritual  process  known 
as  conversion,  that  the  normal  and  healthy  N)y  or  girl  can  not  Kxrate  the 
exact  moment  when  this  si*n<e  of  joy  in  the  use  of  words  first  iKHrame  con- 
sciously rccognizc<l.  Yet  nu>st  (»f  us  can  tell  who  first  stimulate<l  the  quick 
development  of  the  sense.  The  enthusiasm  of  some  one  who  loved  literature 
for  its  own  sake,  father,  mother,  teacher,  or  trusted  friend,  this  is  the  pnv 
yoking  cause  of  this  wonderful  pleasure.  And  so  I  am  nai  pleatling  for 
meth«.Mis.  l^'t  me  rather  biate  my  ^incere  conviction  (here  as  in  the  other 
matter)  that  in  the  teaching  of*  Knglish  the  iKrrs^malily  of  the  teacher 
counts  f«»r  more  ilian  in  any  other  work  of  our  schools.  Pupils  will  mA 
develop  a  |ia>sion  for  the  t)est  reading  if  the  teacher  is  pleased  with  common- 
place and  trivial  stulT:  puj)ils  will  not  reverence  and  love  the  literar>*  style 
i>f  a  ma>lcr  till  thf\  have  seen  the  fires  of  reverential  love  blaze  up«>n  some 
altar  n-are*!  by  genuine  enthu>;a'-m. 


HISTORY  SECTION 


Till-:  TK.\CniN«.  OF  CIVICS  IN  TH1-:  HICH  SCHOOL. 


.11. -Nj.  ij.  i».\\:>    Ml  '.!)  i»r  Tin:  di  f\uT.vi:N  r  «ii    hi>iokv.  cknikm.  lih.ii 

Si  H»»<»L.    I»K;Ko1T.    MICH. 


W'r  an*  t'  !«I  i!:a:  •li:r:iv^  tlu-  .\t:c  nf  IVricic^  evrry  .Xtlu-nian  cil'Ztn  was 
(jurilihrij  t-i  h«  Id  iiv:!  ttui  a:n!  a!»'.>  !••  dinct  the  |x»!icies  «>!  >ta!e  iVr- 
ta:nl\  ihi^  cannot  Im  ^a-.I  .►{  American  citizvn.ship  at  the  dawniiiv;  *  i  the 
twciuieth  centur\,  !"nr:htrm'»re.  a  C"nditii»n  exiNls  that  siij^i^cst<»  thr  rava^^es 
<»i  a  fatal  disraM.-  raiidlv  w  rViii:;  it^  wav  !•>  the  vtrv  vital-*  ^f  tiu-  Ihhjv 
|)olitic.  It  In  n^i  iK'Ci-'»ar\  t"  di'svTi*»e  Ihti-  a  H:tiiatii»n  that  i*'  >•»  well  k!i«»\\n 
tn  *!>  all.  'rh«Te  In  cut -u:^!)  Ml  i^.liiical  ill  in  rmr  land  t"day  t«»  demand, 
ujvn  tile  jKirt  of  x\h>^v  \\\u  are  iiitruNtiij  uiin  the  I'llucati'tn  nf  tlie  \i»Uih. 
nii.>t  careful  ct»i)siilcrati«  n  '!'!"  re  i^  a  demand  f«  r  a  hetter  niiderNtati'linjj 
*►!  *»\\r  j>»»Iilical  in^tituti  ii^. — il.rir  hi^ti  r\.  their  puri»<»Ne,  and  t'u-r  actual 
w.  rk'njj.  .\mnl  all  the  jH.litical  isiiis  ff  the  day  M>n)e  intellij^er.ce  sh<»uld 
direct  the  rising;  j^enerati  "ii  \\  ith  tli<-  ihuiLjerN  >. .  eviilently  l»ef««re  ii-,  s>nne 
l^uidint;  hand  >h«»iild  |>.!nt  tlie  way  \nd  when  we  l«>«>k  !»eh!nd  the  screen 
of  la\%>  anil  ci'n'^tuutiiins.  and  In^'hwld  the  tru>:s  and  |>i»liticians  huildinf;  up  a 
system  of  hrilK.'r\  that  bids  fair  to  become  an  American  institution  itself, 
ami  realize  that  in  public  life  the  "highway  of  ctirruption  is  the  nad  to 
success."  then,  we  appreciate  the  need  of  a  higher  m«>ra]  standard  of  living. — 
a  more  righteous  citizenship. 
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Many  men  look  back  upon  the  history  of  our  country  and  are  proud 
of  her  glorious  achievements,  their  hearts  respond  with  swelling  pride  as 
they  recall  the  names  of  her  great  men,  and  when  her  honor  is  attacked  stand 
ready  to  die  in  her  behalf.  Yet,  how  many  can  be  found  who.  knowing  of 
the  enemies  within  her  !)orflers  that  are  undermining  her  very  foundations 
anci  bringing  shame  upon  her  flag,  are  willing  to  sacrifice  even  a  small  part 
of  their  time  for  her  sake?  As  Josiah  Strong  has  put  it.  "we  are  in  nce<i  of 
a  no  v.*  patriotism,— <^ne  thai  prompts  men.  not  to  die  for  their  country  but 
to  iivc  for  it.  which  is  as  much  more  heroic  as  it  is  difficult."  Wherein  lies 
the  salvation  of  our  country  if  it  cannot  l(x>k  to  its  public  sclux)ls  to  teach 
the  kind  of  patriotism  thai  is  most  needed?  It  may  not  be  jx'^ssible  for  us 
in  our  day.  to  reach  the  civic  perfection  of  the  Age  of  Pericles,  yet  our 
system  of  education  is  at  fault  if  it  does  not  strive,  so  far  as  it  mav.  toward 
that  much  to  be  desired  goal.  We  are  attempting  this  very  thing  in  all  that 
we  teach,  but  is  it  ni>t  possible  through  a  proper  teaching  of  Civics,  to  do 
CN'en  more  than  has  yet  lK*en  accomplished? 

The  high  scIumjI  holds  a  unique  place  in  relation  to  this  subject.  Com- 
paratively few  students  who  attend  college  will  give  attention  to  it.  and  little 
can  be  tlone  in  the  lower  grades  beyond  gaining  a  familiarity  with  the 
nomenclature  of  pi>Iitical  science.  In  the  high  school  we  reach  the  largest 
num))er  of  pupils  who  have  attained  an  age  of  experience  an<l  ap])reciation 
sufhcient  to  take  up  the  subject  in  a  ])ractical  manner.  It  is  here  that  we  may 
exj)ect  the  largest  results.  The  public  high  >ch<x:)l  is  supix>rted  by  the  tax- 
paytTS.  and  is  in  duty  txnuul  to  make  the  Inrst  possible  return  for  the  mvest- 
nieni  made.  The  public  certainly  has  the  right  to  exi)ect  an  annual  install- 
ment of  intelligent,  conscientious  citizens,  fully  realizing  their  ol)ligation  to 
the  conununily  m  which  they  live. 

Practically  all  authoritii-s  have  accei)ted  thf  demand  t<ir  a  cour.-e  in 
Civics  in  the  high  school,  antl  by  almost  universal  C(»n>ent  it  forms  a  unit 
with  XmcfKan  history,  and  is  otTcrcd  in  the  twelfth  jL;r;ulc.  A  few  schools 
are  still  giving  this  subject  belmv  the  twelfth  gra<le.  but  are  raj)iclly  coming 
to  realize  that  it  can.  under  the  circumstances.  l)e  little  more  than  a  review 
of  the  manual  of  g<n'ernment.  and  that  the  lime  might  better  be  sj^enl  ujhhi 
son.e  other  subject. 

I'leltire  we  can  ailfMtipt  to  solve  the  problem  before  us.  we  nuist  consider 
the  \arieil  conditions  with  which  we  are  surroundeti.  While  the  course  of 
study  may  be  uniform,  there  may  be  a  great  ditterence  in  the  work  actually 
done.  The  number  of  pupils  in  the  cla>s.  the  number  of  leachers  necessary 
\x\  conduct  the  work,  the  ItKration  of  the  school,  and  the  library  equipment 
are  all  important  factors  in  the  character  i)f  the  work  attempted.  The 
student  him.self  nnist  also  lie  taken  into  account.  What  are  his  home  influ- 
ences? What  a<lvantages  t)f  proj;ressive  historical  study  has  he  had?  What 
has  been  his  training  and  ex|K*rience  in  the  use  of  a  working  library  ?  But 
the  most  im|X)rtant  element  is  tlie  teacher.  Is  he  specially  prepared  to  teach 
the  subject?  Is  he  also  the  teacher  of  American  history?  Has  he  several 
othiT  subjects  to  handle  at  the  same  time  and  in  no  way  related  to  Civics? 
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Is  tie  himself  ciithu«^iastic  and  the  kind  of  citizen  that  he  would  make  of  his 
pupils?  We  max  clas^^ify  the^c  0)ndiii«»ns  approximately  hy  the  {general 
terms. — the  >niall  ^icln'l  an<l  the  lar|j;e  sch(K)l.  The  small  school  presents 
to  US  a  few  stiidt-nts.  pnl^aMy  ^lU"  cl.'!S»i  in  the  subject  and  a  small  miinbcr 
of  works  in  tht  library.  The  student  has  had  little  »jp|)ortunity  to  develop 
historical  methods  of  study  an<l  he  may  or  may  not  have  become  familiar 
witn  the  f«>rerunni*r<  <»f  onr  fN>litical  institutions.  In  all  probability  tlie 
teacher  has  not  spi-cialized  in  the  >ubject  and  is  called  u|)on  to  teach  several 
(»thers  at  the  ^ame  time.  l>n  tht  other  hand,  in  our  larjjest  sc1kk)1s  we  may 
find  enoujjh  stu<Ients  takinp^  the  c»>urse  to  demand  the  entire  time  of  i>ne 
teacher  or  at  least  the  teacher  of  American  history,  who  may  have  specialized 
in  his  subject  and  csn  pive  his  v.hole  enerjjy  to  his  work.  The  school  is 
efjuin[H'«l  wuh  a  larpe  and  choice  workinj^  library.  The  student  has  fol- 
lowed the  work  in  history  through  the  Ancient  and  European  units,  and  m 
the  w«  rk  in  English  history  has  studied  the  oripn  and  development  of  those 
principles  «»f  ;:overnment  and  tin  •si*  very  political  institutions  that  are  our 
own  t4.da\.  He  mav  have  taken  a  special  course  in  the  use  of  a  librarv  until 
lie  is  prepared  to  do  intensive  work  and  to  <lo  it  well.  These  two  extreme^ 
ami  f>robably  all  mterme<l:ate  staples  are  to  Ik'  found  within  our  state.  This 
makes  it  ini|X'>sib!e  to  lay  down  a  rule  by  which  all  may  Ik'  jjuided.  Kach 
teaclur  inust  meet  the  CMnditior.s  bravely,  and.  with  an  ideal  iK'fore  him. 
<t:w  t'>  ma!.e  the  best  of  them. 

The  pn»blem  that  first  prrM*nts  it»»e!f  to  the  teacher  is  how  to  cover  the 
irrMUfiil  cif  b..th  Anurican  historv  ancl  C'ivics  in  one  vear.  and  at  the  same 
time  t'.  accompli-h  the  pur|>">c  and  intent  «>f  each  subject.  The  studeiit  in 
nio^l  in'»tanci  s  i<  MTipared  to  d(»  an  advanced  «^ra»le  of  work,  and  the 
(»ppi'rtiiiiii\  '»fi«'!ili|  v*-\  Ik*  lenied  Iiim.  Two  ^emral  plans  ma\  Ik*  adopted. 
— a  •^iii'^l"  ^t  tTT^i-  C'-pibinini;  tlu*  two  »»!i!»iects  and  two  M*jiarate  ci-urs.'*.  To 
ic»nib:n<*  till  t\»i»  ^rb'c-tH  w  ii!d  nuan  that  oiu*  wi»ulil  ;H'Ci-nu-  an  adium't  or 
>iii'*  i^sUf  t'i  tlu-  «'tiUT.  riu"  rhii  f  dittirultv  ♦iecm**  to  Ik*  t«»  find  a  satisfactory 
jHMTit  at  wh'cii  ■••  takr  no  ♦be  verx  in^ih»rtant  divisi««n  "f  li»cal  government 
ai]«l  n;unici;»a! '!•••*.  <  »bii';!  -ir^  •<»  the  plan  an-  that  t!ie  c- iiilinuitv  an*l  I'^^ical 
dcvel'pnu-nt  t  •  r--'  •  r  '«th  ^tibtn-t-*  may  Im-  ^avTiflced.  the  attention  ^f  tbo 
sfi!!rT.l  i-  ni«  rr  <  r  !•  --»  -»*:»!ttrid  ;»iiil  lilt'r  "]ij»  'rtKnitv  is  «fTered  fi»r  intensive 
mr?!i«'d^  <tl  '»tr'!\.  lb  V  «  viT.  tliis  iv.iw  !t  \hv  '.n!v  fia^ib!**  ih.-'«*\  ti»  [lursur 
f.r  I'l.rn  s,-|.'-'''».  iiH  «.'.!ivi --»  drp-iidint:  alni'^st  eiM'rvly  \\\u\n  the  teacher 
T«»  •••  Tid'ict  i^'f  o-'ur^it^  scparairly  is  idea!  and  \i-l  it  alsi>  has  its  drawbacks. 
"Ml- n  tin-  <iUf  -I:-  n  ari'^e''.  hi  w  can  the  i^riiund  of  either  cursr  Ik'  covernl  in 
•  111  Ni  nifsii  r  lie  «  \t»'--"«  T!re  **i  mam  i<  that  with  the  •>rdir.arv  text-N-'k 
11!  \:r-  rrcaii  "fsr-irx.  leL^^nr-ni:  '.s:th  the  A'^e  ••!  1  )i-.C"Vir\,  an*  I  with  met  hi  m  Is 
t'i  !a;»Teil  :•  r!'-  a^1!:rv  -  I  tlu-  :we!i;'n  i:rade  stndrnt.  tin  tenn  will  cl«»ve  with 
the  r!:iN^  jn-r  bi-.;:nn!i.*^  :!ie  tkti'«I  <  f  the  (  ivil  War.  The  stu'!v  of  Ameri- 
can hi<t<«ry  in  tbi«i  day  and  fi»r  thi*  K^-neratii-n  «»h«ndd  n^t  ^t«»p  here.  .•\1*«\ 
if  the  ••i.iirM*  in  *  r.'c*  i-*  stT?«lie«l  fr^m  the  hisitirical  s!andjv>!nt.  the  student 
1^  I  'verintj  au'^in  tl^'  <'"l  r^ia!  and  ReV')!uti*nary  iKiii^^U.  This  is  an  unnec- 
essar\  repttitH  n  w  itliin  a  N«'ar.     If  five  p"citati»Mis  jier  wtfk  are  jjiven.  three 
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may  he  taken  by  American  history  and  two  by  Civics.  One  plan  which  has 
been  tried  with  success  when  four  recitations  per  week  are  p[iv«»n  is  as 
follows:  The  so-called  Colonial  Period  of  American  history  is  taught  as 
a  part  of  English  history  in  the  eleventh  grade.  This  is.  from  the  historical 
point  of  view,  the  logical  way  to  treat  the  English  Colonies  in  America  up 
to  the  time  of  their  independence,  and  it  certainly  gives  the  student  a  more 
truthful  view  of  the  history.  Then  in  the  twelfth  grade  the  course  in  Ameri- 
can history  begins  naturally  with  the  constitutional  i>eriod  and  reaches 
satisfactorily  the  present  a<lministralion.  The  course  in  Civics  follows  as 
a  history  of  American  political  institutions.  In  this  way  a  thorough  review 
of  the  Colonial  and  Uevolutionar>*  periocls  is  given  as  the  following  topics 
will  show:  The  New  England  Township,  the  Southern  County  and  Parish. 
The  Hundred  of  Maryland  and  Delaware.  The  Mixed  Tyjx*  of  the  Middle 
Colcmies.  Steps  Toward  Independence.  CoUmial  Central  Government,  Tran- 
sition from  Colony  to  State.  .Steps  Toward  I'nion.  The  American  Congress, 
The  I'Vderal  Convention,  etc.  The  work  of  the  preceding  year  and  a  half 
IS  here  welded  into  a  whole  and  applied  to  the  present.  This  scheme  may  not 
appeal  to  all.  but  we  must  consider  that  what  will  work  successfully  in  one 
sch«x»l  may  not  be  at  all  adapted  to  another.  Once  more  each  of  us  must 
meet  the  conditions  with  which  ht  finds  himself  surrounded,  and  work  out 
his  own  solution  of  the  i)roblem. 

Another  question  worthy  of  consideration  is  in  regard  to  the  relative 
proportion  of  time  to  be  given  to  the  main  divisions  of  the  subject.  Most 
of  our  text-lM>oks  give  the  larger  s|>ace  to  \ati<mal  institutions  and  com- 
parati\ely  little  attention  is  paid  to  Ir.cal  government  and  municipalities  in 
j»articular.  We  do  not  expect  many  of  our  students  to  become  statesmen 
or  to  (leal  i»>  any  great  extent  with  national  institutions,  but  we  do  expect  ali 
of  them  to  l)ecome  citizens  of  some  citv  or  hnralitv  in  need  of  loval  men  and 
women.  There  is  no  longer  any  danger  of  lessening  fidelity  to  the  nation 
by  putting  emphasis  upon  state  and  city  patriotism.  If  we  believe  thnt  *'in 
the  vitality  and  strength  of  our  Iccal  institutions  lies  the  political  stability 
of  our  Cinmtry."  can  we  not  best  >erve  the  interests  (»f  our  whctle  political 
()rLMnizati(»n  by  giving  more  of  our  lime  t<»  a  studv  of  the  c«>nclitions  and 
act'inl  v.orking  uf  the  govennuent  inMne<liately  round  about  us? 

It  has  lieen  agreed  that  the  relation  !)etween  hist<»ry  and  civics  is  very 
close,  yet  it  may  be  necessary  to  emphasize  the  fact  that  the  historical  devel- 
opment of  our  inslitutiiMis  should  not  lie  slighted.  Tlie  student  should  realize 
that  they  are  a  growth,  organic  in  nature,  that  they  have  their  roots  extend- 
uig  di-ej)  down  Mit<'  the  past,  and  are  not  to  1k»  ruthlessly  hewn  down.  He 
should  aj)j)reciate  the  character  of  that  growth,  the  putting  forth  of  new 
branches  U>  meet  the  clemands  of  a  progressive  civilization,  and  the  process 
by  wiiich  the  unwritten  constitution  becomes  a  visd)le  |)art  of  the  complex 
s>siem.  He  shoulil  know  the  value  of  public  sentiment  and  slunild  not  be 
led  to  place  too  much  confidence  in  the  written  law  or  even  the  constitution 
itself.  As  I'rofessor  Moume  has  said.  •*it  would  l>e  truer  to  teach  that  we 
started  with  a  written  con*itilution  which  shifting  political  conditions  speedily 
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began  to  icshape."  Thus  the  saving  that  "it  is  the  duty  of  every  generation 
to  gather  up  its  inhvritance  from  the  past,  and  thus  to  ser>'e  the  present  and 
prepare  btlttr  things  fc  r  the  future/'  is  particularly  applicable  to  the  study 
of  Civics.  A  Uiti-r  name  f<T  the  c<.»ur>c  might  be  **A  History  of  American 
r*()litical  In>litnti«.ns." 

When  taught  as  a  c«'Urse  in  history  we  may  claim  for  Civics  practically 
all  of  the  educatinnal  vahu*>  of  that  subject.  It  <]evelops  the  imagination,  the 
ln\e  of  truth,  and  the  p"\ver  t>f  historical  thinking  and  reasoning..  It  trains 
the  *.tudeiit.  ni  t  nn!y  in  the  u>e  nf  InMiks.  but  also  in  original  investigation 
an^i  \yvT>*  nal  <  bsirvatii>n  (f  i)4»Iitical  phenomena.  It  amuses  an  active 
interot  in  tlu-  litV  <»f  thi-  c«»inmunity  in  which  he  lives.  And  added  to  tliese 
lii>t'  rica!  valiif**  i>  t!u-  intfn>tl\  practical  aim  of  the  sul»ject, — a  means  of 
fitting  tin-  piipi!^  f^-r  ihr  piTf«-rmance  «»f  llie  diuie<  of  citizenship  an<l  of  cul- 
tivatiiv^'  in  t I.e. in  ;in  rnlii;]ii«'ntd  palrif-tism. — the  "new  iKiinotism"  so  much 
necde<I  t"dav.  \s  Lincoln  Str!Tin>  ha*»  ju^t  said  nf  the  great  business  men 
i»f  onr  coiintrv.  **lh«.'v  >implv  fjo  not  know  what  patriotism  is.  Thcv  know 
what  tria-it-n  i^  in  war:  it  is  ;^'"ing  <.ver  t*»  ilu*  inemx.  like  Benedict  Arnold, 
an'!  iK'htini;  in  t!i*  ••inn  aLrain^'i  yi-ur  ci  initry.  In  jK-ace  and  in  secret  to 
m!/*.  iV't  l-rt-.  lilt  Lities  aTvI  ^•ta:.^.  and  destroy,  n^t  buildings  and  men, 
but  ilu*  fiir.«!aini-ntal  in^titutiin'^  "f  y«  iir  v*-  nr!r\  and  :he  ^aving  charac'.rr 
of  Ar'HTicaTi  'iinnl:. -•■!  — t'M»  i-  r-.,  t  Irrri-t.ji.  Ti.at  i**  M^Iitics.  and  pi»!itics  !< 
bu'»iiK-^<.  a:v!  bii^in'-*.  \  u  !:n'  w.  i^  bn-:Tv<s."  W'liat  a  comim-nt  ufN>n  the 
cxi^tin;^  >iandiir«I  -i  f»nMic  niMa!^!  Tl-.e  ethical  valnr  «»f  C'lvic^  when 
JM  rptrlx  taui:iit.  cannot  U-  drnic*!.  Mirr  tlu-  stndrnt  recognizes  his  own 
rt-latii  ns  ii  s,  v:*:;..  llr  :^  Mia<:!  :«-  nndiT'^tand  t!u-  o!»Iigati«»nx  that  rest 
\\\fU  iiini  a^  a  nivinbtr  •  f  a  r«'TMnni!ii:\ .  and  t!?i»»  kr.i  wlrdgr  trnil>  t.»  ar»>usc 
in  him  a  higiu-r  ^tandar'l  ••!  in'-rai  ;.Jti«'n.  Ilu-  truth  of  this  may  in  |>art 
Ik*  svvu  in  tlu-  rlt<»r''i  "f  onr  n-  \\v^  c«»":ltgi*  nu*n  wh.. )  are  ttnlax  exert inij  a 
most  wholi-Ncnii-  :n:hir!icf  m  jiiiMie  I-ft.  Tlii^  i>  \v\  in!vnde«l  f-T  the  U.\« 
alone  but  ii:*t  .i**  ntuvli  f-T  !"'i*  irir!^.  Tlii'*  !*«  v. ill  iMu*'! rated  by  tlu*  yell 
giv.-n  liy  thf  L:irl<  of  a  i"-f'!\i-a!:i-!ia!  in^tiMif.' -n  bii«.rr  w:i«m  Mr.  I'olk  <f 
Mi«»>«'Uri  affp'.areil  T"  ;rivi-  an  addrr-*  : — 

.1. .  V  ■;.•  .1.  I-  K.-k' 

Ml  *  :}:t'  ni..:i. 

It     VIC    IMT'.  :     V.  tc 

We  max  tr  1h:Ii  !.  .v^  aii«:  t:  r!^  «  r.\\  :!i«hrrct!\  f*  r  citizenship,  but  we  mav 
thr.  !!;:1)  tlu-m  lay  :!v  f"iin«!a::«  i:^  f. ^  a  s,  nrul  pubiii  ^rntinunt.  and  thi*»  after 
all  >  l!u-  ^iTiiil  liojK'  ft  *  ".T  fM  .111  seal  •^alvation. 

The  nu'th«"I  «  f  trachiiv  Civic^.  !:ke  •  tbrr  ;»r  'birTi^-.  di-jH-nd^  uj^'U  con- 
<ht:«  ns  In  gtnvra!  a  ttx!-N'«'»'.  wlu-n  a  g*  -  '  •  ■'.«•  can  U-  foun«!  i-*  :n  the 
U'.i':'  srht--'  a  viTv  <li*i:ra*!/  hrlp.  Sivtral  1h  .  \h  tpf  nirrit  have  recentiv 
af'iMari'I  anil  :::•  ri*  art  pr.  n^.>"d.  The  ilifftculty  with  the  ordinary  toxtdn^ok 
in  ^'uics  >  tiiat  :t  :•»  writtm  i^'V  m'neral  ^^ale  .uid  i*  *tP»ng  cmh  on  the 
nati»-ral  ^'ovrrrnunt.  Tht-  very  nature  of  thr  ^tibjtci  makes  the  texl-boi»k 
of  minor  im|H.rtance.    ( >ur  "tatt-  and  k<al  in»»tilution*»  are  widely  varie«!  and 
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are  constantly  changing.  Even  the  national  government  is  gradually  expand- 
ing its  powers,  so  that  we  soon  realize  that  the  subject  is  a  progressive  one 
and  that  text-books  can  hardly  keep  up  the  pace.  Wc  must  teach  more  than 
any  general  text-book  can  well  contain  t)ecause  it  is  the  actual  government 
rather  than  the  theor}-  that  we  are  after.  It  is  pe<lagogically  wrong  to  teach 
the  youth  the  theory  of  government  and  then  send  them  out  into  the  world 
to  find  that  the  practice  is  something  quite  different.  The  text  nuist  be 
supplemented  in  various  ways  in  order  to  put  the  necessary  data  into  the 
hands  of  tiie  students.  A  choice  collection  of  national  public  documents  may 
be  had  for  the  asking.  The  state  manual  with  its  constitutions,  liistorical 
sketches,  record'?.  maf)s.  reports,  pictures,  duties  of  officers,  department.**,  and 
institrlions  is  a  nio<;t  valuable  bcok.  Tor  local  governnienl  the  contpiled 
laws,  reports  of  oflicers,  blank  fdrms  used  in  public  business,  municipal  and 
dejwrtment  manuals.  an<!  the  newspapers  attord  all  that  can  be  desired  and 
practically  without  cr^st.  The  stuclent.  pnnided  with  this  source  material 
shoub'.  with  a  fair  reference  library.  l>e  expected  to  accomplish  very  satis- 
facli»r\  results. 

m 

In  regard  to  the  prp.ctioal  value  (»f  Civics,  we  have  an  opp<^rtunity,  as 
in  almost  no  other  srbject.  to  brinjx  the  student  into  <lirect  contact  with  the 
actual  demands  nf  bis  future  life.  One  of  the  most  valuable  aids  to  the 
course  is  a  well  planned  an^l  executed  system  of  student  rejK>rts.  Most  of 
ciir  hi^h  schix^ls  are  K>cated  in  cities  and  possibly  county,  seats.  If  so  the 
student  has  a  perfectly  e(|uippe(!  lalK)ratory  in  which  he  may  work  out  by 
ori.:^inal  investigation,  the  theories  and  principles  which  he  has  studied. 
The  character  of  these  reports  will  Ik?  recognized  by  the  fi allowing  sugijes- 
tions'  A  brief  report  of  the  actual  working  of  some  public  office  obtained 
from  the  laws,  the  reports,  and  a  personal  visit  to  the  office ;  A  report  on  the 
method  of  tran.sacting  some  actual  public  business  with  the  blank  forms  used 
properly  filled  out :  A  report  on  the  passage  ^nd  execution  of  some  particu- 
lar law  or  ordinance  with  personal  observations  as  to  its  proper  execution, 
and  if  not  properly  executetl  an  -opinion  as  to  where  the  res|K>nsibility  should 
Ik*  placed ;  A  brief  or  formal  argument  for  or  against  some  change  in  the 
existing  forms  of  government  as  suggested  by  the  various  reform  move- 
ments. If  the  student  is  prepared  for  the  work,  longer  refx>rts  or  theses  form 
a  very  valuable  source  of  training.  Tlie  subjects  should  be  chosen  at  the 
iK'ginning  oi  the  semester,  work  up<"»n  them  should  l>e  continuous,  and  liberal 
credit  should  be  given  for  the  result  obtained.  This  work  should  Ik?  original 
in  character  and  historical,  if  the  st.urce  material  Ik*  obtainable.  A  few  such 
topics  follow:  .*\n  account  of  a  spring  <>r  fall  election:  The  pnxess  of 
taxation  in  the  city  or  the  county;  A  historv  of  some  office  i>r  def«rtment; 
Some  event  in  local  history:  A  criminal  or  civil  pnKess  at  law,  etc. 
Another  grxKl  scheme  is  a  newspaper  clipping  note  l>ook,  in  which  are  kept 
all  clippings  bearing  upon  the  work,  with  comments  upon  their  application 
to  the  tlieory  and  practice  of  government.  And  in  this  respect  the  news- 
paperSf  which  are  our  public  watch  dogs,  exercise  a  ver>'  wholesome  influ- 
ence.    The  fi^ld  is  almost  unlimited  and  everj-  teacher  who  is  thoroughly 
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alive  to  the  possihilities  of  the  sutiject  will  And  in  these  reports  an  inspiration, 
and  will  find  the  students  ca^cr  and  enthusiastic  in  their  work. 

In  conclusion  tlun  wc  should  pvoijnizc  the  need  of  our  country  and 
the  op|)ortunity  of  the  liijjh  schcxtl  tn  ^erve  its  best  interests.  We  should 
strive  tn  impp've  the  exisiini:  conditions,  the  e<|uipnient  of  the  school  and 
the  }>re|)arati<;ii  «  f  fioth  student  and  teacher.  \Vc  should  keep  lK*fore  u^ 
the  resi>on>il>r!ity  ,ivA  imMc  purfK^.^^e  of  our  work,  and  with  IukIi  ideab. 
cnipl'-y  sucii  nKiht'd.-*  a<  may  seem  U-st  titled  to  accomplish  the  desired 
results.  These  melh'-ds  shoulc'  ain]  t^  hrin;^  tlie  student  uitt)  contact  with 
tlu  actual  wcrLinj;  rf  the  ^I'veriiment  in  "rder  to  empha.size  the  pra/tical 
and  ethical  values  <if  the  suhject  It  slmuld  he  taught  as  a  se|)arate  course 
wherever  it  i^  p. 's,il,lt-  sn  ti»  arraui^e  it.  and  placed  in  the  last  vear  of  the 
hij»ti  schiHil  curric!:!i'»u  It  >h':uld  pn  ve  ii»  the  stu<lent  a  meaiis  of  his- 
torical reviiw  :  it  ^!i  -.ild  jjive  him  a  correct  notii»n  of  the  unity  of  all  hi*- 
tor\  :  it  should  e(|u:p  him  with  the  we;.pi>us  of  |K*aceful  warfare  and  inspire 
hin]  with  a  dv>iie  i.i  >erve  hi>  city  an»l  h.i>  c«>untry  as  an  independeiu.  intcl- 
liK^'Ut.  con-cieuti' us  citizen. 


THK    kKLATloNS    liF.TWKKN    THK   TK.XCHIM;   OF    HISTORY 
AND  THK  TKAlUlXti  OV  ('.(  jVKRNMKNT   IN 

SF.O  )\I)ARY  SCHOOLS. 


:«»!iN   \.  iMKii!..  iNivr.Ksrrv  or  Nfn  iii«-..\n. 


Mv  text  will  iiL  fiMui«l  m  «»!ie  ^f  tlu*  adrivirahle  serici  «)f  lectures  on 
|*':;:ri':il  st-jmcr  l'\  tl'.e  late  Sir  J«»}wi  .*^eel'.v  if  the  I'liiversiiy  ,if  I'am'MridRe 
i  I-.:iL:.and  ^  : 

■        ft  '■■k|>  ■■  ■  «■■  I  ki>B>a 

I'-"  'i^-.ii   S'l' tit  •    ;\i:I     ■::   !:!»*"Ty   J'.i-  i'.      :>  ■  •  " 

liu"  Ntilijict  It.fiiri'  Us  i!*  >.:•.'.;  !\  tlu-  elnneiViiTv  teaching;  <>f  p. 'htica! 
>cii  I'.oi- .  riiid  tlu'*e  *!:i!eTiu*nis  \r.  r».tVriiu-e  t««  !l:e  ni«  re  advanced  sulijcct 
are  i    ":'.!:\  true  in  ii  t'-renc  t-  it*  in  re  i  IiT:Knta'"\  treatment. 

!  "iial!  taki  v.]*  tix  tw  •  -tati-meiit-*  in  i!i\<TM-  «'rder.  An<i  the  t'lrsi 
!»•  ri:  I  wi^ii  i*  istaljlisli  i-*  ih:t»  th.-  teacliini;  of  ;^i  vernment.  •»r  ju'lstics.  i.r 
juiiitiial  -^i  u  lui  --u'laiever  il  tray  he  call»  il--nu:s;  In.*  i;roun<led  and  r.»-»ted 
m  :•  *•  r\ .  '1  iie  a*lii!it«!  l\i-  -■  ir.eiimes  Urn  made  t'»  treat  llie  tw.i  as 
lUtrr*'".  il!-:::iir.  ai^d  t.»  ti.'i!:  •'■ -vi  rnment  u^  ii  ixist^  t«Mia\  merelv  .ts  a 
«!e-/r'j.!:-.e  snlijivi  vitlit'.it  n  teriiice  t«»  thv  pa*t  T**  d"  tli:«i  !>  t  i  i;;n«'rc 
one  ••{  tin-  Mi-^t  inndaMui";*!  i.i-t^  i*-  iieerirnL:  poliiiea!  in*titu::"n>.  t!;e  pro- 
ees^  !  I'li  \t '.'I'men*  -t  'V  «:M!:t  •:!.  winch  ;•»  n-*  !r<s  true  i  f  i»<».i(:ca!  <»r|^ni- 
7a!:"!i  thati  it  i-  t  :  nimal  life.  Without  a  knowle«!vje  of  the  historical 
c<^*Ti  {:ti*«n<  wliich  exiilaui  the  origin  of  iustuutiiins  and  a  «tud}  (•!  their  his- 
toru-al  develi'pT!'*  in.  it  is  im{>iis>iti]i'  ••»  understand!  how  our  present  system 
cam;*  to  Ik-,  or  wh\  many  '-f  the  e.xistmf;  in«titi:ti«>ns  and  Iaw>  are  as  they 
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arc.  Without  a  knowledge  of  iiistory,  it  is  impossihle  to  realize  that  this 
process  of  development  is  still  gniiijj  on ;  and  to  teach  simply  the  present  is 
to  convey  an  erroneous  impression  as  to  the  fixity  and  pennanencc  of  the 
machinery  of  government.  History,  too.  emphasizes,  or  should  emphasize, 
the  relation  between  social  and  industrial  conditions  and  (x^litical  institu- 
tions, and  should  thus  make  clear  that  as  the  former  chanpc  the  latter  may 
also  have  to  be  ahered.  In  all  of  these  wavs.  then,  historv  is  an  essential 
preliminary  to  adequate  work  in  the  treatment  of  civil  government.  As 
Bishop  Stubbs  has  said :  *'The  n^-^ts  of  the  present  lie  deep  in  the  past,  and 
nothing  in  the  jxist  is  dead  to  the  man  who  would  learn  how  the  present 
comes  to  be." 

r.ut.  more  than  this,  many  of  the  important  topics  that  are  connected 
with  a  knowledge  of  our  government  and  political  conditions  can  bo  taught 
in  the  history  course,  and  some  things  can  be  better  taught  there  than  in  a 
systematic  treatment  of  present  institutions.  The  course  in  English  his- 
tory j'an  make  clear  many  features  of  our  jv^litical  system,  such  as  the  saie- 
puanls  of  individual  liberty  in  their  development  from  Magna  Charta  to 
•he  Bill  of  Rights,  the  origin  and  develi>pmenl  of  judicial  ctnirts.  an<l  the 
growth  of  representative  institutuins.  And  the  course  in  American  history 
can  ix])iain  such  matters  as  the  colonial  beginnings  of  IcKal  government, 
tb.o  catiSL's  which  brought  about  our  federal  system  of  government,  the  gen- 
eral nature  of  the  federal  s-ystem.  the  admission  of  new  states,  the  historv 
of  ]iartit-s  and  their  leading  principles;  an<l  such  topics  can  be  more  fully 
vxjWained  in  connection  with  the  historical  events  of  the  time  than  in  an 
analytirai  account  of  the  governmental  organization  of  today. 

Mi>rcovti,  the  work  in  history,  or  at  least  a  good  part  of  it.  should  prc- 
ce«le  the  systematic  study  of  civil  government  in  secondary  schools.  In  the 
elcnuntary  schools  seme  merely  descriptive  instruction  in  government  may 
be  taugiu  in  connection  with  other  subjects:  biU  ft>r  the  more  thorough 
couisL-  whicii  secondarv  sclutols  should  offer  there  are  three  reasons  w?'.y 
the  hismry  work  should  precede.  In  the  first  place,  the  narrative  of  events 
Wiiich  history  presents  is  siiviplei  and  easier  to  understand  than  an  analy- 
tical iXiM>sition  of  a  political  sysie-n: ;  and  thus  lends  itself  to  the  eariier 
stages  of  instruction.  In  the  st-c^ni'l  place,  the*  historical  facts  fi>rm  nnicb  of 
the  material  for  tlie  analvtical  <liscns>inn:  ;m«l  it  is  in  acconiance  wi:h  scien- 
tific  metluxl  to  c«>llecl  mat'^rja!  bei..re-  attem])ting  to  eMassify  and  arrange  it. 
Tn  fi  ilow  the  opp'>site  order  invi)!ve<  a  priori  aNSumjjiions.  and  inculcates 
crromous  habits  (»f  thought.  In  tiie  third  place,  if  the  teaching  iif  g^vern- 
nieiit  i>  to  have  the  largest  possible  inthience  in  training  in  the  rights  and 
rlutiis  (^f  citizenship,  it  should  be  taught  in  the  most  advances!  stage  of  the 
scIk^'1  work.  If  taught  in  the  lower  classes,  some  ot  the  more  difticull 
f|ue>lini,s  must  be  :nr.iiled  or  treated  in  a  less  satisfactory  wav  than  can  \k 
o>ne  ir.  ;he  upper  grades  of  the  same  schiK>l. 

If.  then.  I  have  de*nionstrated  the  impt^rtancc  of  history  as  a  basis  for 
le'acirr.R  government,  it  is  e*qually  important  to  emphasize  the  tuber  |>an  of 
the  text. — that  the  study  of  history  without  some  study  of  political  insliiu- 
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tion  or  povcmfncTit  is  incomplete  and  misses  one  of  its  most  important  pur- 
poses. While  in  some  places  civil  p^ovemment  has  been  taught  without 
any  basis  in  history,  in  r>thers  liistory  has  been  taught  without  any  special 
work  m  government,  on  the  ground  that  all  the  essential  points  in  the  latter 
can  Iht  taught  incidentally  in  connection  with  the  history  work;  and  this 
iatt»r  claim  has  lK*en  implied,  it  not  ojK*nly  set  forth,  by  some  whose  state- 
ments are  likely  to  carrv  weight.  In  my  opinion  the  one  view  is  as  mis- 
taken as  the  other. 

The  impt>rtancc  of  svsttma'.ic  wnrk  in  government  can  Ik:  shown  from 
gcnvral  consideration-.  '!'•■  l»e  satisfied  with  the  work  in  history  is  to 
as-pmr  that  the  mndcrn  >cifniific  nu-thod  is  entirelv  mistaken,  nr  at  least 
that  it  i<  adaj'tcil  only  t"  the  ])li\sical  and  l»inlt>gical  studies,  and  is  inapph- 
caM'.*  !'•  >'Cia!  and  p  ^-t-.c:^  fact-.  T..  st.iir  this  alternative  seem^  lo  me 
M:4"i:(*;tTt.  I',  r  I  tl*  r.  i  Tlr'nl;  l!:at  ar\  ^nr  who  understands  the  situation 
wiil  drny  that  the  >am'*  advantaj^o  «'i  cla'isitication.  comj)aris(Mi  and  analy- 
<!«»  :'i»|ly  iM  the  lattiT  txld  as  ftilly  as  t«>  the  former. 

.\  i!i<  re  ^|K'citiv'  txiMTiiraf.nn  of  the  jKirticdar  (juc^^ti^Mi  will  lead  to  the 
•^n'lH'  C'-nclusion.  'j'lic  ^\\v\\  of  ]M»litical  history  or  ])oIitical  institutions  by 
:in\  n^ir!i«'d  a^^  a  part  •  f  >ch«K«l  instruction  may  l>e  urged  on  two  grounds. 
In  *\w  Ur<  place.  «'n  thr  :;enrral  basis  which  uinlerlies  all  e<lucati<>n. — for 
the  purjMiso  nf  >cctirini^  a  knt»wle«Ige  •»!  nnr  environment.  In  the  >econd 
p!av*f.  :\r.'\  in  particular,  l-ica'!--  !n  a  cmintry  like  our  own  where  t!u'  g"V- 
irnrTiciit  i>  last*!  jiracticallx  .  n  a  >y>ti'm  of  manh«HM|  suffrage.  an«l  where 
yjHi\  govtrnnunt  drjK*nd>  on  an  ir.tilligent  and  h.i  nest  exercise  of  that  suf- 
f rajLTi .  ir  i<  t><i'n!ial  tliat  thr  proplr  >honld  inidiTstand  their  riijlit^  ant! 
cln:'r<  a<  \'»lcr>  and  citizen >  and  ihvir  relali'»r.s  i«»  the  government.  And 
It  '.wv.  a  Hin.ill  pp»|H.rtiMn  of  tlv  ciiiz«.ns  are  i»»  learn  <  f  these  things  in  any 
oth«T  -A ay  ti'.an  thn  ugh  tlie  l»ia«ed  an<l  i)arti*»an  >latenu'nts  made  in  the  heat 
i  i  i>''!itical  camjai;^!!^  tliey  nui-t  I.e  place^l  <«n  the  ritrht  road  in  the  sclioo!^. 

Tlial  the  stnd\  of  hi'^ti-ry  i^  an  *.>-ent'al  ]jart  of  this  neces>ary  training 
iMi  h<  th  grt»iinds  I  have  already  indicated.  Ihit  <|iks  thi<  alone  give  an 
ade(]uate  C"ncept:<»n  of  f»ur  j»"li!ical  envir«»nment,  of  the  rij-his  and  duties 
(►f  citizens,  and  of  their  relations  to  the  ;;•  »vernment  ?  To  In*  sup'  that 
mv  <«un  inii^rc^siLn  a*^  t«»  \\l;at  i'i  n'»w  covered  b\  a  course  in  hist«rv 
was  ni»t  mistaken,  I  have  examined  »»ome  of  the  most  recent  text-Uxiks  in 
history,  and  I  think  I  am  safe  in  saying  th.at  a  cur^e  in  history  still  fails 
to  deal  witii  the  fv-liiical  envipMiment  which  is  nearest  Uitli  in  time  and 
place,  antl  <till  fail>  'o  accptaint  the  citizen  and  voter  with  many  imi>'>rtant 
facts  .n  refi fence  to  the  gtivernmint  and  his  relation  thereto. 

I  have  alreatlv  indicated  s«  me  of  the  topics  connected  with  the  sti;<lv  of 
gi  vt-rnnienl  which  can  l>e  and  are  cn^iderni  in  a  c<'Urse  in  history.  Rut 
in  addit:«»n  to  these,  there  are  others  of  ecpial  imjx^rtance  which  are  not  con- 
sidered in  such  a  c»»ur^e.  Such,  for  example,  are  the  origin  and  justiticatit^n 
i  i  jN  !ii!cal  s.  cieties.  the  fundamental  principle^  of  law  and  justice,  state  gov- 
<rn!ii<rit  —  m  particular  the  wr^rk  c^f  the  legislatures  and  the  courts,  local 
gi  vrni:irt:t — rsjK'cially   in   the   citie*..   the   functional  activities  of   govern- 
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mental  officials,  the  acute  political  problems  of  the  present,  the  organization 
of  party  machinery  and  its  influence  on  the  working  of  political  institutions. 
All  of  these  matters  are  certainly  of  equal  importance  with  those  covered  in 
the  course  in  history;  and  they  include  those  parts  of  our  political  system 
which  most  largely  affects  the  daily  lives  of  the  citizens,  and  those  which  can 
in  turn  be  most  directly  controlled  by  the  voters  at  the  polls. 

In  reference  to  the  one  subject  of  state  government,  which  is  entirely 
ignored  in  high  school  courses  on  history.  \\'(X)drow  Wilson,  now  Presi- 
dent of  Princeton  I'niversity.  has  pointed  out  that : 

"All  the  civil  and  religious  rights  of  our  citizens  depend  upon  state 
legislation ;  the  e<lucation  of  the  peoj)lo  is  in  the  care  i>f  the  states ;  with  them 
rest'i  the  reguLition  of  the  suft'ragc:  they  prescribe  the  rules  of  marriage, 
thf  legal  relalior.s  f»f  luisband  and  wife,  of  parent  and  child :  they  di'termine 
the  jv^wers  nf  masters  over  servants  and  the  whole  law  of  ])rincipal  and  agent, 
which  is  so  vital  a  matter  in  bu-iincss  transactions:  they  regulate  partnership, 
debt  and  creilit,  and  insurance:  they  constitute  all  cori>orations.  b<nh  f)rivate 
and  munici])al,  except  such  as  fulfill  the  financial  or  other  specific  functions 
of  the  federal  government:  they  control  tlie  i>ossession,  tlistribution.  and  use 
of  profHTty,  the  exerci'^e  o{  tra<les.  and  all  contract  relations:  and  they  fonnu- 
late  and  a<lminister  all  criminal  law.  except  only  that  which  concerns  crimes 
against  the  I'niteU  Slates,  on  the  high  seas,  or  a:-:ainst  the  law  of  nati«»ns.'' 

N'o!  «»nly  are  such  subjects  as  I  have  mentioned  «>nMtted  in  the  ])reseni 
treatment  of  history,  but  it  does  not  seem  ]v^ssible  t(»  cr.nsider  them  adecjuatelv 
and  to  give  a  satisfactory  idea  of  our  present  iH»!iiical  system  by  any  historical 
methixl.  History  necessarily  Ioc>ks  towards  the  past  and  surveys  a  succes- 
sion of  events.  A  satisfactory  treatment  of  government  must  look  primarily 
at  present  conditions  and  describe  a  rather  complicated  mechanism  of  politi- 
cal organization.  The  two  things  are  closely  inter- related :  and  I  have  tried 
to  »:how  htnv  the  study  of  govcrnnient  requires  a  knowledge  of  history:  but 
nevertheless  the  two  are  distinct,  and  each  can  be  more  easily  understo<Kl 
and  a  knowledge  of  their  mutual  interplay  can  be  mow  easily  gained  if  they 
are  studied  as  se|iarate  subjects. 

Cme  serious  difficulty  in  teaching  civil  government  incidentally  in  a 
course  in  history  in  this  c<»untrv  is  presented  in  the  character  of  our  govern- 
ment. Doubtless  one  reason  whv  our  text-bo<^ks  and  courses  in  historv  fail 
even  to  mention  state  and  local  g'»vemment  after  the  Revolutinn.  is  that  it 
would  complicate  and  confuse  the  account  <»f  national  history  to  c(»mbine 
with  it  the  internal  political  historv  of  fort v- five  different  states  and  sv stems 
of  local  government. — for  in  spile  of  certain  large  tendencies  in  common 
there  are  manv  wide  variations  between  the  different  states.  While,  if  such 
a  history  were  prepared,  it  would  overburden  the  yiuing  stu<ients  with  infor- 
mation almut  other  Mates,  which  will  not  directlv  concern  them  in  the 
exercise  of  their  political  privileges.  Hut  by  separating  the  work  in  govern- 
ment from  tiiat  in  hist(^ry.  it  is  p<>ssil)le  to  deal  in  the  government  course  l)Oth 
with  the  national  government  as  a  systematised  whole,  and  als«)  witn  the 
government  of  the  particular  state  of  immediate  concern  to  each  particular 
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sciicx)! :  anil  to  do  this  in  a  way  that  will  p^ive  soinc  definite  notion  of  each. 

and  of  the  rclat:'»ns  ut  i  no  to  the  other. 

I  >lial!  n<»t  iitcmj't  to  <lisciiss  in  detail  the  outhne  of  his  course  in  ("lov- 
ernment.  which  Mr  I>avis  has  so  well  <!escrilK.*<l.  The  essential  |x>ints  of  hi* 
plan  I  can  enl«  rse.  >inre  tin y  are  \n  aoei»rdanoe  with  what  I  have  said.  He 
l>asts  his  i»'ur<e  on  a  thnn-U'di  i  ■;m<!ati«.n  of  histr»rv :  hut  at  the  same  time 
has  recMt:iiized  that  the  >indy  »»f  i^nwrnment  must  he  treated  somewhat  ajart 
fn-n  the  narrative  hi>torv.  r.nd  ]>v  the  analxtical  rather  than  the  narrative 
nuihiMl:  :ind  h«-  lia-i  empIia^izLd.  w!:at  can  on!\  he  emphasize*!  hy  sucfi  a 
metli«><L  tile  imiMirtanve  of  state  ;:!id  I'val  j^overnment.  ( )n  min<T  details. 
a>  to  the  ])reoi>e  division  iif  lahnr  between  tlie  hisif»ry  course  an«l  the  rov- 
eriwneni  C"nr>e.  li.ire  i<  pnim  i-t  s.  tiie  ditYerence  f»f  opinion:  anil  the  final 
ennriu>i«'n  nn  liiesi-  »» -ini-  \r,v.^\  t<<  :;ir^ely  i.n  the  exjierience  oi  secon<lary 
schiH»l  le:u'hers. 

<  »n  «  lie  «  llnr  p  ini  I  may  add  a  few  w«>nls. — on  the  importance  of  ade- 
i\\\:*w  ;ip.d  s|.v^-i:ii  tra::;-!!:-  i  :■  :1k-  ;jarT  .f  itaclier>  f«»r  \*«irk  in  civil  jj*»vem- 
nuiil.  I'l-.ti!  re.-erily.  it  nui>l  Ik  c  nfe>-e«i.  nur  cllepes  and  univer>ilie5 
havt  \\n{  .ilTered  «»|»|»«'rtnnitus  !•  r  ^jiecial  lrairin;L;  in  th.is  field:  and  tht^sc 
\U'\\  tia'.'ijin;^  nui>t  equij)  tlum^'tlvi*.  hy  >lnd\in2:  n«»t  merely  scht^iw  lext- 
h. M.ks  i-n  v^  '\eriiTni:;l.  l»iU  al>tt  in.  re  a'lvanced  v. 'rks  «»n  i*»litical  science, 
current  literature  ^n  present  j>«»!iii».'N.  and  tlu-  C'»i!-titutii»ns.  statutes  and 
other  oriirinal  >»'»urce>  i^i  j)'tliiK-a!  insiiiuti.'Us  anil  their  wurkinv:.  Th'-se 
stdl  receivui;^  th.e:r  preliminary  trair-ifi:  ''.'f^e  P'»\\  lar;^iT  «»j^i>i»rt unities  for 
spei'ial  trainuij^'  ni  this  fu-M  than  f»rnier!y.  .\i'.d  tiu-re  can  he  n*»  il«»uht  thai 
the  saiiu- a«i\:MUa'^*i  s  v  l:ieh  r'.-r.l*  rr-  :\\  specialized  ira'^in^  in  i»tluT  hranclie* 
of  e«lucat:  r.a!  v..  r!.  urs:  t-  U-  stci:ri  !  a!*"  mi  !mis  pan:'*.:':ir  *u*  iL\*t 
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!  vv.i.T  a  •!:s*':^K|.  ;i  {  i'"-  !\a!v.rr  ■  f  a  ili;^Ii  Sc!:  •  ■!  T  ;:r-L  \\.'.\\  >  :.\c 
lifsiiali'!'..  I  'r  I  a'«*'ri  ^•■;:*.i  .  parT.a'v.  ;it  \*  .\<.  t!*.e  man\  fact«irs  \\M:eli  must  lie 
o  ?'si  S  rt-I  :::  •  v.t!:T'i!^^'  s;:cl:  a  c-  ;:rsc  .f  snt«l\.  I  realize  that  the  nr>t 
rei*.i:-it  is  a  v  ri.pr.l'i  :is;vi-  \  iev  .  f  tl.e  \\h"!i-  siinaii'n.  and  haviiv^  i.!i:ained 
thai.  «  ne  rnust  c  luviiirale  his  a!!i?it:  n  .-r  a  s^n--:ric  iletail  •  f  the  vieiv.  with- 
out i-'siii;^'  ^'is'''t  "f  tlu  \\\\'  if.  'Ih'.s.  1  taVe  it.  nuis:  W  a  ;^enera!  attuude  of 
thi-  tr'.ie  ie:iciur. 

'Til!"  I'lJ 'T  «•»  .1  •ii*«L"'.i''*''n  •:  ;hc  jirr!:*::  :'jr>  rep  ri  in  a  n:,:li  S«'i'""i  C«'ur*r, 
pn-Tirnl  li\  riir  V.''iriTiii**i-i*i  •  i  'h"  Sm?-  Tcix-h*-'*"  .\"*iK::a:ritn  ..i  !hr  ;::crtin|{  in 
l)ocn:licr.    I</»J 
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Much  has  been  said  and  written  in  recent  years  on  the  scope  and  pur- 
pose of  secondary  schools,  especially  public  hiph  schiX)!s.  A  i)art  of  this 
discu<5sion  has  focused  on  the  idea  as  to  whether  the  course  of  stu<ly  is  to  be 
arnmjijed  on  tlie  basis  that  the  high  schml  is  \n  Ik-  the  "finishinp:"  school  of 
the  maj(.rity  of  those  attending?,  or  whether  the  schotM  is  to  be  considered  as 
merely  preparatory  to  somtthini:^  hipher.  T  have  no  desire  to  reopen  the 
discussi'Mi.  and  will  allow  the  Committee  of  Ten  i<>  formulate  my  position* 
in  which  I  think  yi  u  will  all.  in  the  main,  ajjree:  "'The  Committee  of  Ten 
unanimously  apn^e  w!th  the  Conferences.  Xinety-eiijhi  teachers,  intimately 
concerned  either  with  the  actual  work  of  American  secondary  schools,  or 

m 

witli  the  results  of  that  work  as  they  appear  in  students  who  come  to  college, 
unanimously  declare  that  every  subject  which  is  taufi^ht  at  all  in  a  secondary 
scluM^l  should  be  tauji^ht  in  the  same  way  and  to  the  same  extent  to  eveiy 
pupil  so  h'njj  as  he  pursiTes  it.  no  matter  what  the  probtible  destination  of  the 
pupil  may  I.e.  or  at  what  iniint  his  education  is  to  cease.  Thus,  for  all  pupils 
who  study  Latin,  or  history,  or  al|^ebra,  lor  example,  the  allotment  of  time 
and  the  methLxl  of  instruction  should  be  the  same  vear  bv  vear.  Xot  that 
all  the  pu[)ils  should  pursue  every  subject  for  the  same  number  of  years ; 
but  so  Um^  as  they  do  pursue  it.  they  shouUl  all  be  treated  alike.  It  has  l)een 
a  very  cjeneral  custom  in  American  hiph  schools  antl  academies  to  make  up 
separate  courses  of  sludy  for  pupils  of  supjx^sed  different  destination.^,  the 
proj^jrtion  of  the  several  studies  in  the  different  courses  being  various.  The 
]jrinciples  laid  down  by  the  conferences  will,  if  logically  carried  out,  make  a 
great  simplification  in  secondary  school  programmes.  It  will  lead  to  each 
>ubject  being  treated  bv  the  school  in  the  same  way  by  the  year  for  all  pupils, 
and  this,  whether  the  individual  pupil  be  required  to  clu'Hise  Iwtween  courses 
which  run  thnnigh  several  Mars.  <^r  be  allowed  s<^me  choice  among  subjects 
vear  bv  vear." 

In  making  a  coi»rse  of  study  like  this.  I  presume  that,  aftrr  settling 
what  sjK-citic  part  the  ^cIun^I  is  to  take  in  the  development  (^f  the  pupils,  the 
luxt  ^:ep  slf.-uld  be  n.  <I*.li-rmin''  what  studies  woubl  best  acc<Mn])li^li  sucli 
devrli  Timent.  Here.  j<ain,  I  have  no  desire  to  present  at  this  time  the  claims 
III  ina!luniat!c<  as  well  a  da  pi  e<  I  T  i  ihi>  or  that  <liscipline.  The  i  'ommittee  of 
Ffteen  en  Kiementarv  Stmlies  place  the  "^tutlv  of  mathematics  side  bv  side 
witli  language  siMd\.  ilaimirg  t«  r  it  a  j>lace  second  only  in  ini])(>rtance  to  that 
c»f  language.  Tlie  f>n'gra!Vime  ot  every  scci>ndary  scIumiI  in  the  land  fur- 
nishes evidi-nc-.-  «'f  i!:c  bigh  plac*.-  «if  im|><)rtance  given  to  mathematics.  The 
allctment  i  f  :iine,  I  lake  ii.  is  a  viry  iin]Nirtant  matter  of  admini.strative 
detail.  i»iU'  wiiicii  presents  many  «lifficulties.  which  recjuins  a  clear  ct»m[)re- 
lien*.if  n  if  the  c  mjiaraiive  claims  «>f  many  •iul'iecis.  and  which  must  often  be 
nh-'litif'd.  mure  «  r  les*.  by  local  conditions.  W'itii  a  hall-year  of  algi-bra  in 
the  gra'ii-,  t«=;^etlKr,  1  presume,  v.iih  m«.re  tT  le>s  exf)erimental  geometry 
in  conm-ction  with  drawing  and  i»therwi^e,  an  allotment  of  fifteen  \ ear-hours 
for  a?gebra  and  geometry  is  not  far  from  a  fair  an<l  e()uitable  one. 

I  am  not  sure  as  to  the  significance  «»f  the  words  "course  of  study"; 
whether  it  niean^  a  ciur^e  which  should  be  more  or  less  closelv  adhered  to. 
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or  whether  it  means  a  course  which  shixiUl  serve  as  a  "norm**  or  basis  upoii 
which  to  huil<i  a  sjK'cific  course.  From  conversation  and  correspondence 
with  M)me  teacher**.  I  have  inferred  that  the  former  was  intended,  for  some 
have  indicateil  their  approval  ut  the  plan  on  the  j^round  that,  if  it  were 
f^cnirrally  adopted,  the  prohlem  ol  arran^inf^  the  studies  of  pupils  moving 
fn»m  one  city  to  anothi-r  wimiM  Ik-  greatly  simpliAed.  If  the  latter  idea  is 
that  of  the  l.'oninn>si<»n.  it  wjnilil  U*  ea^ier  to  iliscuss:  for  I  could  then  suhsti- 
tute  tlie  word  "matlKinatics"  for  alj^cbra  and  j»ei*inetr>.  and  leave  the  dis- 
tritintion  to  the  individtial  schoi»].  At  any  rate,  as  the  distribution  of  algebra 
an<l  peometry  is  to  iie  discii>s«.il  later.  I  shall  adopt  this  course. 

In  the  <l«'velopment  (»f  our  educatii»nal  system  we  passed  throu;»h  an 
e|>«K:h  when  tr.ore  advanced  mathematics  were  >carceiy  known  in  our  sch«x>ls. 
so  ilial  the  C'»iir*H.*  'm  arithnielic  wa>  e.\|K*ctetl  to  include  all  that  the  pupil 
would  ever  know  pf  matl;ematics.  With  the  usual  cimservatism  of  educa- 
ti«>nal  practices,  ihe^e  m'*thods  coiuimied  when  the  more  advanced  subjects 
were  intr«»duc«'d  It  -""^'n  lurame  evwient  that  there  was,  then,  no  sound 
r«.a>i»n  f  r  ti'.e  retention  of  a  consi<lerable  j>art  of  the  arithmetic  course,  and 
educal«»rs  chari:e«l  with  makinj;  nii'del  schedules  of  work,  propose*!  al)andon- 
in;:  a  part  «»f  it.  I*'  ►remM.'»t  amonji^  those  whi>  advixatcd  this,  was  the  Con- 
ference on  Mathen^aiicH.  who  reix»rlnl  to  the  Committee  of  Ten  as  follows: 
"The  Ci inference  recommends  that  the  cour>e  in  arithmetic  l>e  at  the 
sanif  time  abritlLretl  and  enriched:  abridged  by  omitting  entirety  those  sub- 
ject' which  peri'Iex  ard  exhaust  the  pupil  without  aflFonlinjt;  any  really  valu- 
able mental  divipline.  an<l  enriched  by  a  greater  nnrnKT  eif  exercises  in 
siniple  ca!t'i!!aii"n^  aii'l  in  the  ^••hitiun  of  concrete  pr»blems.'*  As  a  c^nse- 
(jiieiice  *'i  ihi^.  ^r  b:-!?»T  -^aid.  Mnuiliane«"usly  witii  this,  arithmetic  was  relc- 
j^ated  t«»,lhe  ^ra  !e^  ill  many  sch'MiN.  >nme  iK.*r'»on<  U'lievinij  that  it  can  and 
ou:^'it  t.i  be  tn)i-in'!  in  the  t"ir>t  »»ix  tjra'le^.  i  ihers  advi -eating:  its  cmtinmnce 
thr«»n;,^!i  ii-^lii  t:ra«!'"'  It  may  be  heri  a«!'ied  thai  this  dues  not  inclu*!.*  <4>- 
callid  "C'lr.TT^  rc;a!"  arttlirnetic.  whiib  i-*  i:iv<.n  \u  o»nneclinn  with  commercial 
e«»r.r'»rN. 

In  Npite  •  1  ihiN.  iliere  seiin^  t«'  be  a  leniiencN  to  keej>  a  distinct  ]>^aci'  for 
ari:ii!!:elJc  in  the  l^ij^ii  ^rh- "'I  curse.  In  order  t«»  aM*ertain  the  ^^eiit/nent 
«»t  s.h. ..  ■!  ni'.  n  ■  n  U:\^  >i:bKet.  IViiie^^.  if  Lvinan  ;ind  I  sent  a  circular  co»i- 
tanvrv:  tli>  ::ii}i;:r\  t«  mIi-  '1  ituii  'l  the  ^late.  ni'-slly  princifKiK  and  *»i:iR'r- 
iiiif  ii«I«ni*. :  "Sli'iild  arithnutu-  )■«■  tani;ht  m  the  hi^h  sc-h«N)!  as  a  jM-t  of 
niatliiinati/s -'  Thr  we:;^'V!  ■  i  t*'e  reivie-*  answers  the  <jue**ti«»n  in  llie  affirm- 
ati". .  <  >t  ilu  f"rt\-«  i:e  r«  p!us  ri'/eivf!  I  •  date,  ^:v  an«»wired  decide<l!\  «c»; 
Six  au'^wered  vr».  a^  ;»n  elec!:\e.  :itvI  .':^  i'»j.'v-.^':v  an'»wereil  yi'.v.  withiKit 
api  arent  (|Ma!'.tiratt  n 

Ib'V.  :nnt*h  •1  ilii^  i^  -I'.ii'  t.^  natural  c-dm  r\a::*fn  anil  |Kr>i<tence  of  edti- 
cati  nal  tra^lit:*  i>.  «.r  h"W  itmicIi  i««  th.e  feelini;  that  the  wt»rk  is  n«»l  and  can- 
in  tl  Ik*  s:iii^f.utori!\  il»-ne  in  the  j^rades.  it  is  difficult  to  deteimme.  I  wish  I 
wfe  wi>e  fii- !!::h  I'  *»i!ijue'»t  tl'-e  riv^hl  oinrse.  Sometimes,  when  I  have 
UiM  anui'Ned  l>>  havinj:  the  Ane  ]>oint  of  a  iK^autifuI  problem  in  anaUtic 
XeiKnrtr)  nuHnhafHrn  an<l  b!unted  by  the  inability  or  slowness  of  a  pupil  to 
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add  or  divide  two  common  fractions,  I  feel  like  vigorously  advocating  arith- 
metic in  the  high  school.  My  present  feeling  on  the  subject  may  be 
expressed  somewhat  as  follows:  If  the  work  in  arithmetic  were  done  as 
might  reasonably  be  expected  in  the  grades,  if  a  proper  review  of  arithmetic 
were  opportunely  made  and  emphasized  in  connection  with  algebra  and 
geometry,  thus  enlivening  and  enriching  all  three  subjects,  and  if  sufiicieni 
time  were  given  to  do  this,  then  the  high  school  course  might  omit  a  formal 
place  for  arithmetic.  I  have  in  mind  a  course  in  mathematics,  while  others 
may  be  thinking  of  courses  in  arithmetic,  algebra,  or  geometry. 

Most  of  our  engineering  schools,  an<l  some  of  tiie  medical  schools,  which 
have  not  set  the  standard  of  admission  as  high  as  a  bachelor's  degree,  require 
plane  trigonometry  for  admission.  Some  schools  are  doing  this  work,  and 
it  appears  on  the  surface  that  there  should  be  a  place  where  this  couiil  be 
mserted.  It  is  important  enough  to  n-ceive  consideration  at  the  hand  of  the 
Comn^.issiijn. 

I  have  been  all  too  long  coming  to  the  specific  rejK)rt  of  the  Commission. 
The  ctnirse  is  built  on  the  unit  plan,  five  hours  per  week  for  a  year  in  mathe- 
niatic*^  countmg  as  a  unit.  It  is  supposed  that  a  half-year  of  algebra  has 
l)een  done  in  the  grades,  presumably  in  the  eighth.  In  the  ninth  grale  is 
placed  a  year  of  algebra,  five  hours  per  week ;  in  the  tenth,  a  year  of  geome- 
try, five  hdurs  i>er  week:  in  the  eleventh  grade  no  allotment  is  given  to 
matliematics.  but  in  the  twelfth  grade  is  a  half  year  of  algebra  followed  by  a 
half-voar  of  geometry  five  luvurs  per  week  during  the  year.  As  stated  before, 
I  shall  not  discuss  the  tlislrilmtion  of  subjects  feature  of  the  cour.^^e. 

An  imj)  Ttant  defect  in  tlie  course  centres  around  the  gap  in  the  eleventh 
graile.  This  appears  to  me  an  application  of  unsound  jK^dagogical  f>rinciples, 
which  will  iiccessarily  imjviir  the  results.  I  consider  that  the  Commis- 
sion should  make  a  strenuous  attem])t  to  remedy  this  defect,  fur  a 
iliscontinuitv  of  twentv-seven  months  in  the  studv  of  algebra  and  a  discon- 
tinuity  of  twenty-one  nu^nths  in  tho  stu<lv  of  geometry  are  imiKrrftctions 
which  need  onlv  to  Ik*  mentioned  to  be  seen. 

If  one  turns  to  the  Re|>ort  of  the  Conmiittee  of  the  N'.  K.  A.  on  College 
Entrance  Re<|uirements.  he  finds  sugges^tions  for  the  arrangement  of  the 
course  in  mathematics  from  the  seventh  to  the  twelfth  grades,  inclusive,  as 
follows: 

Seventh   (^irade — Concrete  geometry   and    introductory   algebra. .  .4  (HTiods 

Eighth  (iraile — Intro<!uctory  demonstrative  geometry  ami  algebra. 4  perii)ds 

Ninth  and  Tenth  Cin-des — .Mgibra  and  plane  geometry 4  periods 

Eleventh  (irade — Solid  geometry  am!  plane  trigonometry 4  periods 

Twelfth  Grade — Advanced  algebra  and  reviews 4  periods 

The  course  undor  discus.«ion  has  many  of  the  features  of  this  suggestion. 
Plane  trigonometry  is  taken  out  of  the  eleventh  gracle.  advanced  algebra  out 
of  the  twelfth  grade,  the  solid  gcometr>'  of  eleventh  grade  is  pushed  forward 
to  the  twelfth  grade,  leaving  the  eleventh  entirely  open,  and  one  hour  or 
pcriofi  per  week  is  ac*ded  in  each  year  of  the  high  school  course.     In  this 


-64  — 

way.  the  rcc|uirc  1  subjects  arc  ohtaincd.  but  the  continuitv  of  the  other  pro- 
j^ramnu-  is  «k*>tnivf(l. 

I  Mi|*|K><:f  it  fiivo'ves  iij;.ni  mc  to  say  something;  in  the  way  of  suf;f;;es- 
tit  r>  <  f  a  1  iiur  curse,  a  <IifTicr/i  an<l  ddieaie  matter.  I  have  said  that  I  con- 
sider! d  the  aili'tnunt  of  time  a  fair  <ine.  and  bv  that  I  abide.  Fifteen  vear- 
h»n:r"».  «  r  if  y^ni  jjrarit  an  a<ldilionaI  one  for  reviewing  arithmetic,  sixteen 
year-hn«.ir>  will  >erve  as  a  basis  ni  reckoning.  The  easiest  \va\  of  chstribiit- 
mvr  tbi<  is  i»'i:r  h«»iirs  ikt  week  thmuj^luiiit  thi  firtir  years.  The  a(hninis- 
tial  r  Ti-re  >avs  that  it  cannot  be  administered.  Not  on  the  five-hour  unit 
ba>i<  Tridv.  but  is  this  the  onlv  wav  in-ssiblt? 

Vv  fi'SNor  I.vman  and  I  also  a^^ked  the  cjuestion.  "Should  mathematics 
be  taujjht  cuntiniiou-ilx  durm^  the  four  years.''*  The  answers  to  this  ques- 
tH'U  wi-re  aN  ul  etjuriTv  divided  between  tlie  affirmative  and  the  negative. 
Many  nf  th«  *'.•  a::swiTin(j  in  the  .'iffimiative  included  arithmetic  in  the  course 
m  mathfUMtics.  I  ii.ferre*!  fnm  explanati^ry  remarks  that  a  mmiber  of 
th<«*t-  an>wfrinv:  in  the  iHiyative  did  so  under  the  impression  tliat  five 
IiMiir*  y-T  wiek  f'T  t!^*  entire  four  year>  was  intended.  I  think  mo.M  of  us 
would  a'.:ree  with  the  latter  Mudcr  this  sup]iosition.  S«»me  Michifi^fan  schi^ils 
fi»II«u  :it  nnsi-nt  the  p^in  <if  nmittin^^  mathematics  from  one  year  i>f  the  hipb 
schnn!.  but  I  knr»w  that  in  >«»i!]e  cases  this  lias  proved  unsatisfacti^rx.  In 
others  aliji'bra  an<i  ;^n.metry  are  omitte<I  in  two  semesters  r»>t  ron*'ecutive 
arii'nnvtic  Uin;^  jjivi'n  either  as  an  elective  or  re<|iiire<l  study  in  une  of  them. 

\>  a  C'  r'pr.  mise  with  the  five-h"ur  uni*  ba>i*«.  1  w<:uld  .su>;j;est  the 
:•  !!o'.\ini:: 

<  Irade    

Ib'iir*    

I  r 

rbi>  i.i::>  lN\i>  \var>  <  ii  the  ti\f*!:t.iir  1  a**:'*,  nr*'  :v«  \:ar«»  tn  the  half  unit 
Ui«»i»«.  Suv'li  a  o^.r-r  i<.  and  cm  l>e  af!TTi:u>'crc<l.  a**  i**  eviilir.ce*!  !»y  the 
t'Arri!\  i  T  UP  Tv  pub'iv  bi:j!i  *'^'l:'  ■  !«»  •  i  (iri.:ilir  \\\v  Vi  rk. 

I  1h  lii-vr  ibai  iIh  l-  !r.:iii*««i'U  ha*'  ■.u'-l'.Tt.iViin  a  *ti*  •  *\  x\«tV.  an«!  it  i-'  ui 
ajipreciatj-  11  •  i  tli>  liai  I  have  ^ivm  tlu-  niar.cr  >•  mr  aitenli«»n.  I  wish  'heir 
re;  rt  t  ■  J  •■  a  i'ic'!:t  !••  the  iduoa!i«  lul  -ei;t:nu".i  «l  Michiiran.  .\s  it  imw 
-::i:«I^.  I  i.i!  :!"..\:  ::  ^  T:t.i:i>  1;::\  •  r  u-  tliiiii:.  a-  l.ir  a**  :iu-  ^--ur'^i'  in  tintlK- 
J.;.'.-  .^  "t-r-.''.  ■\l:i'b  .',:'!  '»  *ui;^r^ii\t  *r  ii«!j't:'.i  !-  any  hi^h  M'lif*  1 
111   !l'r   *^w\v 
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SOME   GENERALIZATIONS    FROM    THE    ELEMENTARY 
GEOMETRY    BY    MEANS   OF   CENTRAL 

PROJECTION. 


A.    B.    PIERCE.    UNIVERSITY  OF   MICHIGAN. 


In  the  study  of  advanced  geometry,  it  is  found  that,  by  the  introduction 
of  certain  new  or  more  general  ideas,  the  theorems  of  the  plane  geometry  as 
ordinarily  developed  arc  but  special  cases  of  more  general  theorems.  We 
readily  understand  the  value  of  any  point  of  view  or  method  of  treatment 
by  which  generalized  theorems  may  be  obtained,  and  especially  if  they  can 
be  obtained  out  of  the  special  theorems  themselves.  One  such  method  is 
found  in  the  Projective  Geometry.  In  the  following  paper,  I  propose  to 
<levelop  enough  of  this  subject  to  make  a  few  generalizations  of  some 
of  the  most  elementary  theorems;  and  also  call  attention  to  a  few  of  the 
ideas  which  are  of  great  importance  in  the  modem  geometr>'  and  which 
can  be  readily  brought  forward  in  this  connection.  We  shall  confine  ourselves 
to  relations  l>etween  plane  figures,  although  we  shall  find  it  necessary  to 
make  use  of  certain  simple  properties  of  the  geometry  of  three  dimensions. 

Some  of  the  general  characteristics  of  the  relations  to  be  considered  by 
us  here  are  familiar  enough  to  us  from  our  common  experience  with  shadows 
on  the  walls  obtained  by  holding  some  object  before  a  lamp  or  other  source 
of  light,  and  are  readily  obtained  by  comparing  the  figure  held  up  with  the 
resulting  shadow.  Of  course,  this  is  only  a  rough  approximation,  but  it  will 
give  a  very  gocxl  idea  of  the  character  of  the  relations  which  we  are  to 
consider. 


F"r  tlu"  pur[xisc  oi  mathematical  stu<ly.  we  reduce  to  ideal  com  lit  ions  as 
fcill'.ws:  (.Vn>i<k'r  that  two  planes  are  given,  one  of  which  is  called  the 
itriyjnal  plan*'  and  the  other  the  plane  of  images.  The  correspondence 
between  the  |)<>ints  nt  the  two  planes  is  such  that  if  pairs  of  corresponding 
p(*ints  \w  taken,  the  straight  lines  joining  ever>    such  pair  always  passes 
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through  a  certain  fixed  point  not  in  either  of  the  planes,  just  as  the  point  in 
the  shadow  and  the  point  on  the  ori^pnal  object,  in  case  before  cited,  lie  on  a 
line  through  the  source  of  light.  In  this  case  the  image  is  said  to  be  obtained 
from  the  original  object  by  Central  F'rojection,  and  the  fixed  point  common 
to  all  the  lines  joining  corresponding  points  is  called  the  Center  of  Projection. 
As  you  may  rcatlily  soc  by  examining  the  preceding  figure. 

From  this  it  follows  that  only  one  point  on  the  plane  of  images  corre- 
sponds to  a  point  on  the  original  plane  and  a)nversely.  Also  if  a  series  of 
points  on  one  [)Iane  lie  in  a  straight  line,  the  corresponding  points  of  the  other 
plane  also  lie  on  a  straight  line,  which  is  the  intersection  of  the  plane  of 
images  with  the  plane  through  the  center  of  projection  and  the  line 
in  the  original  plane.  Further,  if  a  point  descril)es  a  cur\'e  in  the  one  plane, 
the  corresponding  jwint  will  descrilx!  a  cur\-e  in  the  other;  this  cur\'e  is  the 
intersection  of  the  second  plane  with  the  conical  surface  generated  by  the 
straight  line  through  the  center  of  projection.  O,  and  the  moving  point. 
Then,  to  a  secant  to  a  cur\'e  will  corres])ond  a  secant  to  its  image,  and  to  a 
tangent  to  any  curve  will  correspond  a  tangent  to  its  image. 

If  we  examine  our  figure  more  closely,  we  find  that  straight  lines  through 
a  point  pn.»ject  intr)  straight  lines  through  a  point.  Calling  I  the  original 
plane,  we  notice  that  there  seems  to  Ikt  an  exception  when  the  common  ]>oint 
of  intersection  lies  on  K  K,  where  K  K  is  the  intersection  of  the  plane  through 
the  i\'nter  <it  i)n>jecti«>n  {>arallel  to  the  plane  II.  In  this  case  the  lines  lieciwie 
parallel,  as  i't  iniiicated  in  theficrure.  taking  E  as  the  point  of  intersection. 
A  l»  K  and  1)  <*  F  l)ec'»nie  A*  IV  and  IV  C  re>iK'ctively.  In  this  case  we  say 
;hat  the  i»>int  I**.  i*«  ])p»jtvted  intn  a  |)<>int  of  II.  which  is  at  an  infinite  distance. 
In  a  similar  \\:\\  tlu-  points  nf  I  at  an  infinite  di'^tance  are  projecte<l  into  J'  J'. 
This  wo  can  n-st.-ilr  a^  f. »11. »ws;  -///  Inws  of  I  :i7iiV/i  l^ass  through  the  same 
po^nt  or,  K  K  arc  t^mjecfej  int'f  a  set  of  piirjllel  lifu*s  opt  II :  and  any  set  o; 
parallel  lines  "/  /  projects  into  a  set  of  lines  of  II  zehieh  intersect  J'  J'  in  the 
fj'«c'  P":nt.     Ii  i^  evi«irnt  tliat  everx  p  ^int  «»f  I-  L  projects  into  itself. 

Let  us  n»Av  c«m>i«UT  the  figure  made  up  «ii  the  t«»ur  i>i tints  A  !» C  I)  «»t  I. 
an<l  the  straight  lines  A  15.  15  C'.  CD,  DA  {tassing  through  them.  These 
fonn  a  general  <{ua«lrilateral.     We  will  nov\    pri»ve  the  folli>wing  property : 

/)  V  a  proper  c/wice  of  the  center  or  projection  and  tma^iie  plane,  any  pz'en 
quadrilateral  can  he  projected  into  a  parallel^ j^r am :  and  inversely  any  ^wen 
parallelo^rckm  projects  into  a  non-special  quadrilateral,  in  i^eneral. 

Let  A  15  i'  I)  ff  plane  1  l>e  the  (juadrilateral.  and  F  and  F  tiie  |x»inis  »>f 
interM.'eti'»n  t*f  the  op|>t»ite  >i«ies.  Ni>\%  ch<»<ise  a>  image  plane  II,  one  {taraiiel 
to  the  lire  F  I'  and  t"r  center  «»t  pn»ieciii»n  ( ).  any  j>i»int  in  the  plane  through 
F  1*  {laraliel  to  II.  We  see  immeiliately  that  pmjt^riion  of  the  <|uadrulateral 
is  a  ]iarallel«igram.  an«l  the  tir^t  fiart  «*t  our  statement  is  proved. 

F«>r  the  Nectrni!  part  of  uiir  statement  ue  may  Inrgin  with  II  a>  the  orig- 
inal plane.  Then  eh«w)sing  < )  as  entirely  arbitrary,  we  find  tliat  at  least  one 
fair  of  the  ftarallel  lines  project  into  non-parallel  lines,  while  in  general  the 
projections  of  Ixjth  {airs  will  Ik:  non-fiarallel. 


-67- 


Before  turning  to  the  generalization  of  theorems,  we  must  introduce  a 
few  definitions  and  the  fundamental  property  of  Projective  Geometry. 

Definitions : 

I**.  If  a  set  of  points  lies  on  a  straight  line,  they  are  said  to  form  a  range 
of  points  on  that  line. 

2''.  If  a  set  of  lines  all  pass  through  the  same  point,  they  are  said  to  form 
a  pencil  of  rays  through  that  point  as  center. 

3"*.     The   anharmonic,   or  double,    ratio   of   a   range   of   four   points 


A  B  C  D  is 


AC    AD 


BC    BD 


and  is  represented  by  ( A  B  C  D). 

In  this  expression  we  must  take  into  consideration  the  directions  or  signs 
of  the  segments,  remembering  that  the  segment  lettered  A  B,  for  example, 
may.be  considered  as  described  by  a  point  moving  from  A  to  B;  and  there- 
fore that  A  B  =  — B  A.  This  leads  us  directly  to  the  result,  that  if  A  B  C 
are  any  three  points  of  a  straigiu  line,  then  A  B  +  B  C  =  A  C,  whether  B 
lies  within  the  segment  A  C  or  not. 

4°.  When  ( A  B  C  D)  =  — i,  the  four  points  are  said  to  be  harmonically 
related  or  the  four  points  are  said  to  divide  the  line  liarmonically. 

We  will  now  prove  the  fundamental  property  of  Central  Projection, 
namelv : 

The  anfuirmonic  ratio  of  any  range  of  four  points  is  unchanged  by 
projection,  1.  c. 

(ABCD)=:(A'B'CD') 

Call  a.  fr,  c,  d  the  lengths  of  the 
rays  from  O  to  A,  B.  C,  D  respect- 
ively, and  designate  the  angle  Ix^tween 
(2  and  b  by  {a  b),  including  sign  as 
in  the  rectilinear  segments  alcove. 

Considering  the  triangles  O  A  C 
and  O  B  C.  we  have 

AC  :  B  C  =  >j  a  c  sin  (ac)  :  y^ 
b  c  sin  {be)  ^=  a  sina  c  :b  sin  (be). 

Similarlv  from  the  triangles 
O  A  DandO  B  D. 

A  D:  B  D=  yiadsin  (d  J)  :>^  b  d  sin  (bd)  =  asin  (ad)  :b  sin  {b  d), 
whence 

sin  [ac)     sin  (ad) 

(A  BCD)  = :  

sin  (be)     sin  (bd) 

By  the  same  method  we  find  the  same  expression  for  (A'  B'CU),  and 
therefore  ( A  B  C  D )  =  (  A'  B'  C  D' ) . 
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It  ftcems  that  possibly  an  exception  mi^t  occur  when  the  straight  line 
on  which  we  project  is  parallel  to  one  of  the  rays.  It  is  readily  shown  that 
the  relation  is  still  true  under  these  circumstances,  as  follows: 

Take  the  case  where  the  straight  line  is  parallel  to  d,  then  D"  is  at  an 
infinite  distance. 

If  we  consider  the  ratio  AD:  B  D,  it  can  be  written  A  B  +  B  D  :  B  D 
=  I  -f  A  B  :  B  D.  When  I)  is  at  an  infinite  distance  this  ratio  becomes 
unity.     Therefore 

(A^B^CET)  =  A-C  :  B"  C 

By  considering  the  triangles  O  A"  C  and  O  B"  C,  we  have 

A*  B"  :  b"  =  Jiw  ( (J  6 )  :  sm  (O  A"  B")  and 
ir  C   :  b"  =  sm  ibc)  :  sin  ( O  B"  C ) 

From  the  Figure  2.  we  see  that  sin  (OA"  B" )  =  jiw  {a  d)  and  stn 
i O  H"  C  )  =  sin  ib  d).    By  substituting  these  values  we  have  the  result 

stn  (ac)     sin  iad) 

(.V'lrCD")  = : =  (ABCD). 

sitt  i  b  c)     stn  ib  d) 
as  before. 

/.;«    i:  J  )     Tin  ijd) 

We  can  consider  the  iloubli:- ratio  : as  a  dimlile- ratio 

sin  (be)     sin  {bd} 

fjeUmging  to  the  jK-ncil  c»f  four  ray.v.  and  rof)rfstni  it  by  (abed).     Then  in 
a  manner  similar  to  tiu*  alM.vc  y^v  can  prove  that  it  is  unchanged  l>y  pniji-ctinn. 
In  I'*igiirr  2,  \\v  tht-n  have 

•  A  r.  C  I)r  =  \dbc  d),  (*r 

Thf  anharnv>nic  ratut  oj  a  ran\^c  of  four  points  equals  the  anharmonic  rat  it* 
of  any  pencil  of  four  rays  passing  throui^h  them:  and,  the  anhar:uoni4:  ratio 
of  a  pencil  of  four  rays  equals  the  anliarmonic  ratio  of  any  ran/^e  of  foitr 
points  'ihxch  lie  dfi  //iriM. 

It  is  well  \n  call  attentjiin  at  this  place  tn  the  riviprcHTal  rc!ai:«>n  lielween 
the  \WiUM  anfl  the  ntrai^ht  line,  uhich  has  ap|M*areil  in  niir  disciiH*»ii>ti.  and  t<> 
which  we  *.hall  n  cur  •several  tinie«»  in  *  ur  later  develfptnent.  jiarticiilar!)  frum 
the  iK-int  «>{  view  that  either  inav  U*  rea>liiv  cnnsiflered  as  the  tundaniental 
s]»ace  element  The  jmint  is  the  ^^jiace  element  «>nlinarily  used  in  the  ileve!'»p- 
menl  of  ilie  i  lerrj  iitary  m-»metr\.  This  idea  i  f  o  nsider:iij^  the  sj-ace  eltinc!'.: 
as  U-ing  *.!J:er  liian  a  i»«-:iit  ha-*  Ltm  ftie  «  f  vtr;.  i;reat  ixni^'nance  :?i  tlie 
m«Nlern  ileve!"]HTU-Tit  nf  ^f'li'.elrical  invc^!i;^3!:i  v.. 

We  will  v,*\\  call  a!tefM:«  ri  t(»  a  iV'.v  c  ri'm  :;  rvwipri'cal  f. 'HIis  i-f  s!«'e- 
mcnt,  i.e..  tli-  •»!•  in  \^!iikh  !!;e  wi  ril  j-'int  i«»  r«  ji^icei!  liy  tlie  wiTd  hpe  aril 
the  w  r«l  line  b".  tlir  W'  pI  ;*  int.  \m:I!  •  niv  ^ii-ii  i  tV.er  ciianj;i-s  as  !r\iy  i-c 
nects-arx  I"  ma-  e  the  I-  rm  ••I  stateme:::  c  rre^*!*  r.d. 
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Points  on  a  straight  line,  or 
range  of  points. 

A  straight  line  is  the  join  of  two 
points,  or 

A  straight  line  is  determined  by 
two  points. 

A  curve  is  a  locus  described  bv  a 

m 

moving  point.  - 


Straight  lines  through  a  point  or 
pencil  of  rays. 

A  point  is  the  intersection  (join) 
of  two  straight  lines,  or 

A  point  is  determined  by  two 
straight  lines  (not  parallel). 

A  cur\'e  is  the  envelope  of  a 
moving  straight  line. 


A  triangle  is  a  self-reciprocal  figure,  that  is,  it  may  be  considered  as 
determined  by  three  points  or  by  three  straight  lines. 

From  these  considerations  we  see  that  the  relations  iK^ween  the  anhar- 
monic  ratios  of  ranges  and  pencils  stated  alhive  are  reciprocal  to  each  other. 
These  examples  will  perhaps  suffice  to  make  the  idea  of  the  existence  of  a 
rcciprcnral  relation  in  plane  genmctry  seem  plausible  at  least. 

My  first  step  in  generalization  will  In?  to  derive  a  theorem  for  a  general 
quadrilateral  from  one  for  the  i)aralIelogram. 

Consider  the  ])arallelo- 
gram  A  BCD.  Through  G, 
the  intersection  of  its  diag- 
onals, draw  (j  H  and  G  L  par- 
allel to  the  sides  A  B  an<i  A  D 
resjxHrtively.  Then  H  and  I 
bisect  the  segments  B  C  and 
A  !3  respectivdy.  Call  F  the 
point  at  an  infinite  distance  on 
A  D.  L  M  and  B  C.  ^  Recalling 


FIG.  3. 


a  result  of  our  previous  discussion,  we  have 
( A  I)  I  F )  =  —  I  since 

A  I     A  F       A  I 

DI     DF      DI 

and  a  similar  result  for  each  uf  the  other  three  sides  of  the  parallelogram. 

Since  any  quadrilateral  can  Ik  projected  into  a  parallelogram,  this  result 
must  be  true  for  any  quadrilateral  what-  ^f 
everever.  For  if  we  project  so  that  the 
pencils  through  F*  and  E  each  becomes  a 
set  of  parallel  lines,  we  have  the  case  of 
the  parallelogram  just  discussed.  There- 
fore in  the  qiudrilateral  A  B  C  D, 

(ADIF)=  — 1  =  (LMGF)  =  (CBHF)  =  (ABEL) 


no  4. 


Also  since  the  pencil  of  four  rays  at  E  is  harmonic, 

(BDGN)=(ACGP)=— I. 
We  may  now  state  the  first  part  of  our  result  in  the  following  fonn : 
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//  a  line  be  drawn  from  tht  intersection  of  tivo  opposite  sides  of  a  quad* 
rilateral  to  the  intersection  of  the  diagonals,  either  of  the  two  remaimng  sides 
is  dii'ided  harmonicalh  b\  its  intersection  unth  this  line,  its  intersection  with 
the  fourth  side  and  the  tzvo  vertices  on  it. 

Also.  UtT  the  second  part, 

//  a  line  be  draivn  from  the  intersection  of  tivo  opposite  sides  to  the  inter- 
section  of  the  diaj^onals.  it  is  divided  harmonically  by  these  tivo  points  and 
its  intersections  with  the  remaining  pair  of  opposite  sides. 

If  we  call  the  six  intersections  of  the  sides  of  the  quadrilateral  (as  a  four- 
side<l  fifi^iire)  the  vertices,  and  those  vertices  which  do  not  lie  on  the  same 
side,  opposite  vertices,  as  A  and  C.  B  and  D.  K  and  F  respectively,  and  the 
lines  through  two  f»pix.site  vertices  liy  the  name  dia(i^nals,  as  A  C,  B  D  and 
E  F.  the  second  j>art  can  lie  restate<l  as  fallows: 

Any  dia^^onal  is  divided  harmonically  by  the  t:i*o  vertices  09t  it  and  its 
ipttcrsecttons  with  the  other  two  dia^^onals. 

\Vc  auiltl  easily  find  further  harmonic  properties,  {particularly  of  {xrncils, 
as  of  those  with  centers  at  K.  F,  (i.  hut  we  will  turn  to  a  ccsult  which  docs  not 
involve  lengths  hut  which  is  purely  flescripiive  in  its  nature. 

Fmni  the  i)araIIclo^ram.  we  know  that  LII.  A  C  and  I  M  are  |)arallel; 
then  in  the  (juadrilateral  we  nuist  have  the  result  that  L  I!,  A  C  and  I  M  must 
all  pass  throu}^h  a  same  point  P  on  li  F  or  all  be  parallel  to  it,  and  a  similar 
rt.5ult  for  the  three  other  lines  I  L.  I)  W  and  M  H.  obtained  in  a  similar  wav. 

We  have  thus  found  twi»  theorems  for  the  general  quadrilateral,  one 
c<»ntainin|;  lenj^hs.  the  other  entirely  descriptive,  out  of  two  very  elementary 
prt)|K*rties  nf  a  fwrallelojjram. 

Now  take  Fij^ure  4.  omit  the  lines  F  (1  and  F  (j  and  the  ])oints  H.  I.  L,  M 
determine<l    hy    them,    and   con- 
struct a  new  fijjure  in  which  lines    A,  ^  -^i 
take    the    places    ui    {M)ints    and 
points  those  t>f  lines  in  the  pre- 
ceding.     We    obtain    I'igtire    5, 
which  is  called  the  rccipnx'al  fig- 
ure of  l-'igure  4  ;  a.  b.  c.  «1.  e.  f  are 
six  lines  joining  four  fundament- 
al iwnnts*  of  the  four-jNiint.  and                              \^    \/        FIG,  5, 
g  corres|)on<ls  to  (i  of  Figure  4. 

We    can    imme<liatelv    >tate 

m 

new  the<Tem>  f«  r  this  c<nfiguration  by  taking  those  for  the  (juadrilateral  and 
interchanging  the  wi»rds  line  and  |>oint.  and  defining  <'p|wjsite  si<les  in  a  way 
entirely  analogous  to  that  for  op|*p%ite  vtTtices  in  the  precetling. 

The  foil*, wing  thei-rem  i^  obtained  fnn]  that  for  the  qtiad rilateral  of 
Figure  4  by  ihi>  metho*!.  It  can  U*  easily  prove*!  by  methods  already  used 
for  the  harm4  nic  divi>ion  of  a  diagonal. 

The  peni'tl  of  four  rays  formed  by  tico  opposite  sides  and  the  lines  join^ 
in^  their  point  of  intersection  to  the  ttco  inte'rsectt09is  of  the  remaminf;  pairs 
of  opposite  sides  is  harmoptic. 
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If  we  letter  the  intersections  in  Figure  5,  as  indicated,  we  notice  that 
wc  have  a  self-reciprocal  figure  made  up  of  seven  lines  and  seven  points, 
where  corresponding  lines  and  points  have  the  same  letter. 

Wc  will  now  turn  to  some  further  considerations  of  a  similar  kind  con- 
nected  with  a  circle  instead  of  with  a  rectilinear  figure. 

Take  any  four  points  A,  R,  C.  D  on  a  circle  and  join  them  to  any  two- 
fifth  points  P  and  P*,  also  on  the  circle.  We  know  from  the  properties  of 
the  circle  that  the  angle  between  the  pair  of  rays  joining  any  two  points  to  P 
is  equal  or  supplementary  to  the  angle  between  the  two  rays  joining  the  same 
points  to  P'.  In  cither  case,  wc  know  that  the  aniiarmonic  ratio  is  the  same 
for  the  two  pencils.  Now  project  on  a  second  plane  from  any  point.  The 
resulting  figure  gives  a  conic  section  instea<l  of  a  circle,  and  two  pencils  of 
four  rays  with  their  centers  on  the  conic  section  and  the  rays  intersecting  in 
pairs,  (in  the  conic  section,  one  ray  of  every  pair  from  each  pencil.  This 
stiggfsts  the  following  theorem: 

//  u«y  four  fixed  points  of  a  conic  section  be  joined  to  any  fifth  point  on 
that  conic  section  by  straight  lines,  the 
attharmonic  ratio  of  the  pencil  of  four 
rays  is  constant. 

This  can  also  he  stated  as  follows: 
/f  in  tti-o  pencils  (each  haz-ing  an 
infinite  number  of  rays)  corresponding 
rays  are  determined  as  those  xvhtch  inter- 
sect on  a  fixed  conic  section  through  the 
two  centers  of  the  pencils,  then  the  an- 
harinonic  ratios  of  any  tzvo  pencils  of  four 
^  corresponding  rays  arc  equal. 
J-  O.  The  proof  of  this  could  be  obtained 
by  using  the  reverse  process  of  that 
stated  aI)ove,  beginning  with  the  conic 
secti<in  and  making  use  of  the  fart  that  any  conic  section  can  be  laid  upon 
sonic  cone  of  revolution. 

Turning  now  to  the  reciprocal  theorem  to  that  previously  stated  for  the 
circiv,  using  the  circle  again  as  basis,  we  have 

//■  any  four  fi.rcd  tangents  to  a  circle  are  cut  by  any  fifth  tangent,  the 
anharmonic  ratio  of  tlie  four  points  of  intersection  is  constant. 
We  will  now  prove  ibis: 

Jtiin  the  ().  the  center  of  the  circle  to  A,  I!,  C,  D,  the  [wints  of  intersec- 
tion of  the  four  tangents  with  the  fifth, 
Wc  will  now  prove  that  the  angle  l>e- 
twcen  any  pair  of  rays  as  O  IJ  and  O  C 
takes  a  ccruin  value  or  its  supplement- 
ary value,  anil  is  therefore  otherwise 
independent  of  the  position  of  the  tan- 
gent A  M  C  U. 

Designating  the  angle  between  the 
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Lyrics  and  Epics. 
A   few  selections   from  the  lyric  poetry  of  Goethe,   Schiller.   Heine  and 

I'hlaiul.  etc.     Hatfielri's  •*< German  Lyrics  and  Ballads**  (Heath  &  Co.). 
SchcfTel:  "IXt  Tn)nifK*ter  von  Sakkinjjen**  <  Heath  &  Co.). 
Schiller-  "Das  Lie<l  vi»n  dcr  <ilocke**  (  Heath  &  Co.). 

Cveneral  literary  inter|)retation  should  be  aimed  at. 

4.     C()nvcr>ation  an*  I  0»fn;)'>sition  on  the  works  read. 

FOIRTII    YEAR. 

I.  (jranmiar  an<l  Syntax  rfviewe*!.  (Von.  Jag^mann's  German 
Svntax ). 

2.  C<wijK>sitinn.  TransIatiiMi  from  Knjjlish  into  German  (Von  Jagc- 
maim  or  l\»\V>  ('impisiiion ).  an«l  iiennan  abstracts  and  free  German  essay:} 
on  the  works  read. 

3.  The  readinc;  of  alMiut  500  fxij^cs  of  standard  Gennan  literature  with 
aim  at  jjencral  literary  interpraaiirn.  The  lives  of  several  of  the  great 
<jerman  fxK'ls  .should  Ik*  read.  The  folI«>wiii^  biographies  mii^ht  \}c  used  for 
this  f)ur)>f>se: 

Le-isint::  RoHcsImi.     Great  Writers  Series.  I^ndon. 

Seliiller:   \eviiisi:n.     ( ireai  Writers  Series. 

GiK'the:  Sime.     <  ireat  Writers  Series. 

Heine:  Sliarj).     ( ireai  Writers  Series. 

I'hland:  Heweli.  IntnMluotior.  to  Hewell's  edition  of  l'hlan<I*s  Pi^ems. 
(  Maemillan  &  Ci>. ). 

Tlie  Works  read  mii:hl  be  'iJ.eJtot!  from  the  ftillowinjj  liNt : 

Pramas. 

(i«n.:he:   "l-*jnn«^ni'    Miinn   &   C'o..   Holi   t^   c*n..    Maemillan  1  :   *'Iphijjenie" 

I  MaenuKan.  ileatli  &  <  *o.  1. 
Seliiller:     'Jiinjjfrau  v.  <  )rlean'»"   !  Holt  &  *  'i..  >!aw*::iil!an.  Heath  &  i'l-.). 

[if  niil  read  in  the  third  year);  "Maria   Stuart"   (  Macmillan,  SoKt. 

I-'oreman  &  i'*...  Heath  &  Co.  1. 
Lc.i^in;: :  "Minna  v.  liarnhelm"  •  M.icmillan.  Holt  &  Co..Heatli  &  C'v )  (if  ni»t 

read  in  the  thinl  year]  ;  "Mmilia  <  lalotti**  Kiinn  &  Co..  Heath  &  Co.). 
Heinrieh  v.  K!e;sl :  "Der  I'rinz  v.  Homl»ur^"  Miinn  &  Co.  1. 
Gri!l|iarzer :  "Sappho*'  M  iinn  &  Ci>. );  "Der  Traum  ein  Lel>en'*  (Heath  & 

Co. ». 
Fulda:  "Der  Talisnian"  \  Heath  &  Co.  \. 

Xozclistic  Prose. 

I-'reytajj:  "Die  \trlorene  Han«lsthiifi"  (Macmillan). 

GiKthe:  "Se>enheinr'  (Heath  &  Co.). 

Heine:  Trose  Selections  (  Macmillan.  Clarendon  Press). 

Keller:  "Dietej^en**   (iiinn  &  Cj.)  ;  "Romeo  und  Julie  auf    dem    Dorfe'* 

(Heath  &  Co.). 
Kleist:  "Michael  Kohlhaas"  (Holt  ft  Co.). 
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Kleist,  Zschokke  and  Goethe:  "Three  German  Talcs"  (Holt  &  Co.). 
K.  F.  Meyer:  "Gustav  Adolf s  Page"  (Heath  &  Co.). 
Scheffel:    "Ekkehard."    Abbreviated  edition  (Heath  &  Co.;. 

Historical  Prose, 

German  Historical  Prose:  Rankc.  Droysen,  v.  Ireitsclike,  v.  Sybel  (Holt  & 

Co.). 
Schiller:  "Der  dreissigjahrige  Kricg"  (Hoh  &  Co.). 
Von  Sybel:  "Die  Erhebung  Europas"  (Ginn  &  Co.). 

Epics  and  Lyrics, 

Goethe:  "Hermann  und  Dorothea"  (Macmillan,  Heath  &  Co.). 
Cioethe's  Poems  (Holt  &  Co..  Heath  &  Co.). 
Heine's  Poems  (Heath  &  Co.). 
Uhland*s  Poems  (Macmillan  &  Co.). 

4.     Conversation  and  Composition  on  the  works  read. 

Max  Winkler,  Chairman, 

University  of  Michigan.. 
Helhne  Christ, 

Grand  Rapids  High  SchooL 
Tobias  Diekhoff, 

Uni^'crsity  of  Michigan. 
Howard  Edwards, 

Michigan  Agricultural  College, 
R.  Clyde  Ford, 

Michigan  Sormal  College^ 


Sl'GGESTlOXS  FOR  A  SMALL  GERMAN  HIGH  SCHOOL 

LIBRARY 

A.       CI  ASSICS. 

Selected  volumes  of  the  works  of  (iokthe,  Schiller,  Lessing,  in  Kiirsch- 

ncr's  "Ptuischc  Xational-Literatiir."  aUnit  75  cents  a  volume. 
(ioETHE.  volumes  I -2 1. 
Schiller,  volumes  1-7.  10-12. 
LK>siNf;.  viJumcs  1-3.  7.  9.  10,  12. 
\<)\  Ki  LIST.  H..  volumes  1-4. 

HiiiNr.  cdiuMi  hy  Ulster.  7  vtilumcs,  Piihlinjjr,  Irstitut.    S4.00 
I'm  \ND.  I'oi-ms.     The  Macnullan  Co..  iya  cciiis. 

Ti'c  iivis  «»f  linr.Tiii:.  S<inLt.ER.  I-fsnint..  Hkine,  in  the  "Great  Writers 
Scries."  c«lite<i  hy  rrofosv)r  Eric  [^'"•I'tTtsim.     40  cents  a  viilume. 

Hekm.  Grimm:  "LitV  ami  Times  of  <'nx.'ihe."  translated  hy  S.  H.  Aclams. 
Little,  lirown  &  Co.    S2.50. 
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Lyrics  and  Epics. 
A  few  selections  from  the  lyric  poetry  of  Goethe,   Schiller,   Heine   and 

Uhland,  etc.     Hatfield's  ''German  Lyrics  and  Ballads"  (Heath  &  Co.). 
ScheflFel:  "Der  Trompeter  von  Sakkingen"  (Heath  &  Co.). 
Schiller:  "Das  Lied  von  der  Glocke"  (Heath  &  Co.). 

General  literary  interpretation  should  be  aimed  at. 

4.     Conversation  and  Composition  on  the  works  read. 

FOURTH    YEAR. 

I.  Grammar  and  Syntax  reviewed.  (Von^  Jagemann's  German 
Syntax). 

2.  Composition.  Translation  from  English  into  German  (Von  Jage- 
mann  or  Poll's  Composition),  and  German  abstracts  and  free  German  essays 
on  the  works  read. 

3.  The  reading  of  about  500  pages  of  standard  German  literature  with 
aim  at  general  literary  interpretation.  The  lives  of  several  of  the  great 
German  poets  should  be  read.  The  following  biographies  might  be  used  for 
this  purpose: 

Lessing:  Rolleston.    Great  Writers  Series,  London. 

Schiller:  Nevinson.     Great  Writers  Series. 

Goethe:  Sime.     Great  Writers  Series. 

Heine:  Sharp.     Great  Writers  Series. 

Uhland :  Hewett.  Introduction  to  Hewett's  edition  of  Uhland's  Poems. 
(Macmillan  &  Co.). 

The  works  read  might  be  selected  from  the  following  list : 

Dramas. 

Goethe:   "Egmont"   (Ginn  &  Co.,  Holt  &  Co.,   Macmillan);  "Iphigenie" 

(Macmilian,  Heath  &  Co.). 
Schiller:    "Jungfrau  v.  Orleans"  (Holt  &  Co.,  Macmillan,  Heath  &  Co.), 

[if  not  read  in  the  third  year] ;  '*Maria  Stuart"   (Macmillan,   Scott, 

Foreman  &  Co.,  Heath  &  Co."^. 
Lessing:  "Minna  v.  Barnhelm"  (Macmillan.  Holt  &  Co., Heath  &  Co.)  [if  not 

read  in  the  third  year] ;  ''Emilia  Galotti"  (Ginn  &  Co.,  Heath  &  Co.). 
Heinrich  v.  Kleist:  "Der  Prinz  v.  Homburg"  (Ginn  &  Co.). 
Grillparzer:  "Sappho"  (Ginn  &  Co.);  "Der  Traum  ein  Leben"   (Heath  & 

Co.). 
Fulda :  "Der  Talisman"  (Heath  &  Co.) . 

ft 

Novelistic  Prose. 

Freytag:  "Die  Verlorene  Handschrift"  (Macmillan). 

(jocthe:  "Sesenheim"  (Heath  &  Co.). 

Heine:  Prose  Selections  (Macmillan,  Clarendon  Press). 

Keller:  "Dietegen"   (Ginn  &  Co.);  "Romeo  und  Julie  auf    dem    Dorfe" 

(Heath  &  Co.). 
Kleist:  "Michael  Kohlhaas"  (Holt  &  Co.). 
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Storm  :   "Immcnsce.'*     Braunschweig.     Westermann.     50  cents.     "Aquis 

Submersus."    Wtsterniann.    $1.25. 
Rosegger:    "Schriften    des    W'aldschulmeisters."     Wien.     Hartlebcn.    90 

cents.     '•Waldheimat."    Two  volumes.     Hartlcben.    $1.80. 

G.      HISTORIES  OF  GERMANY,   ETC. 

Henderson  :  "'History  of  Gennany.**    Macmillan.    $4.00. 

Hans  Meyer:  "Das  Deutsche  \'olkstum.*'    Lcipzij^.    Hibliojjr.  Inst.    $4.00. 

Zeiime:  "Kulturverhaltnisse  dcs  deutschcn  Mittclalters."    Leipzig.    Freytag 

u.  Tempsky.    50  cents. 
Putzger:  ''Historischer  Schulatlas."     Leipzig.     Velhagcn  u.   Klasing.    60 

cents. 

H.       MISCELLANEOUS    WORKS. 

SciiOENnACii:  "Cher  Lesen  und  Bildung."    Graz.     Leuschner.    $1.23. 
Eckermann:  "Gcsprache  init  Goethe."    Stuttgart.    Cotta.    75  cents. 
Gi>etiie-Schiller:  " Brief wechsel."     Stuttgart.     Cotta.     50  cents. 
Niri-LrxGENLiEi)  (Cl)ersclzt  von  Sinirock).     Stuttgart.     Cotta.    $1.50. 
Bkueder  Grimm:  "Marchon.*'     (Large  edition).     Berlin.     Hertz.     $1.00. 
O.  Frick:  "Wegweiser  durcli  die  Klassischcn  Schuldranien."     Four  vol- 
umes.    Leipzig.     Hofmann.     $6.00. 


This  list  of  l)Ooks  for  a  small  German  High  School  Library  has  been 
prepared  by  the  members  of  tiie  ( icrman  Dcj)artment  of  the  Univer.'^ity  of 
Michigan  at  the  request  of  the  (ierman  Section  of  the  Scho^jlmasters*  Club 
of  the  State  of  Michip:an.  The  schools  are  advised,  as  far  as  possible,  to 
import  the  (Jemian  lK»ks  t^f  thi>  list  <lirectly  from  Germany,  and  for  their 
guidance  the  following  German  hrms  are  suggested! :  Hernhard  Liebisch. 
Leipzig.  Kurprinzstr.  h:  Mayer  und  Midler.  Berlin  \.  \V.,  Prinz  Louis 
Ferdinandstr.  2;  F.  A.  Brockhaus.  Leipzig,  Querstr.  i(\ 

It  mav  also  I>c  stated  that  Mr.  Gustav  Stechert.  o  Fast  iM\  St..  New 
Yrrk  City,  is  willing  to  import  the  German  txx)ks  of  this  list  at  the  rate  of 
jj  cents  for  the  mark. 
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PROCEEDINGS  OP  THE   PORTIETH  MEETING,    HELD   AT 
ANN  ARBOR,  MARCH  30,  31,  APRIL  i,  1905 


CDTTCD  BY  THC  SCCPCTWPY 


GENERAL   MEETINGS 


The  fortieth  meeting  of  the  Michigan  Schoolmasters'  Club  began  on 
Thursday,  March  30,  with  meetings  of  the  classical,  modem  languages, 
and  physics  and  chem]Str>'  conferences.  The  general  meetings  were  held 
on  Friday  and  Saturday  mornings,  March  31  and  April  i.  So  large  was 
the  attendance  that  the  meetings,  for  the  first  time  in  the  history  of  the 
Club,  were  held  in  University  Hall.  Friday  morning  Professor  R.  M. 
Wenley,  of  the  University,  read  a  paper  on  "The  Nature  of  Culture 
Studies.**  This  paper  was  published  in  the  School  Reiiew.  Professor  L. 
H.  Bailey  of  Cornell  spoke  upon  "The  School  of  the  Future,*'  and  Pro- 
fessor J.  R.  Angell  of  Chicago  spoke  upon  the  '*Work  in  a  Psychological 
Laboratory.*'  Since  Mr.  Bailey  and  Mr.  Angell  spoke  from  notes,  no 
papers  could  be  obtained  for  publication. 

C)n  Fridav  at  4  i*.  m..  in  the  Barbour  Gv-mnasium,  the  Club  attended 
a  gymnastic  entertainment  given  by  the  young  women  of  the  University. 
The  exercises  were  in  charge  of  Dr.  Helen  E.  Brooks,  assisted  by  Miss 
Bertha  S.  Stuart,  and  consisted  of  the  usual  class  drills,  closing  with  a 
basket  ball  game. 

.At  5  I*.  M.,  in  University  Hall,  a  musical  recital  was  given  by  the 
Faculty  of  the  University  School  of  Music,  under  the  direction  of  Professor 
A.  A.  Stanley.  Numbers  were  given  by  A.  A.  Stanley,  William  Howland, 
Henri  Em  and  Albert  Lockwood. 

M  8  p.  M..  in  University  Hall,  President  Woodrow  Wilson  delivered 
one  of  the  best  addresses  to  which  the  Club  ever  listened.  The  subject, 
"The  University  and  the  Nation,"  was  most  appropriate,  and  showed  Mr. 
Wilson  at  his  best. 

The  papers  read  Saturday  moming  by  Mr.  W.  H.  Brett,  of  Cleveland, 
and  Supt.  S.  O.  Hartwell,  of  Kalamazoo,  are  printed  in  these  proceedings. 
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That  of  Mr.  E.  L.  Miller,  of  Chicago,  on  'The  Greek  in  English/'  was 
published  in  the  School  Rnnrw. 

The  minutes  of  the  business  meeting  and  the  program  in  full  may  be 
found  immediately  following  the  papers. 

During  the  meetings  music  was  furnished  by  the  Faculty  of  the  School 
of  Music. 


THE  SCHOOL  AND  THE  LIBRARY. 


WILLIAM    II.  BKICTT.  LIBRARIAN   CLEX'ELAND  PUBLIC  LIBRARY. 


I  am  glad  of  the  opportunity  of  being  with  you  on  this  occasion, 
because  it  has  given  me  the  opportunity  of  meeting  good  friends  I  do 
not  have  the  pleasure  of  seeing  frequently,  and  it  is  especially  gratifying 
to  realize  that  this  invitation  comes  to  me  not  as  a  personal  matter  but  as 
a  recognition  by  you  as  teachers,  of  the  library  as  an  educational  institution 
and  one  which  is  working  for  the  same  purposes  you  have  in  view. 

The  free  public  school  is  a  full  generation  older  than  the  free  public 
library,  and  in  this  country  a  generation  means  much  for  progress.  I  can 
remember  distinctly  the  account  which  my  father  gave  me  of  the  school 
which  he  attended  in  a  little  village  in  western  New  York.  It  was  a  square 
building  with  a  door  in  one  side  and  a  table  for  the  teacher.  The  benches 
on  the  floor,  of  slabs  supported  on  (>egs,  and  without  any  desks,  were  for 
the  smaller  children.  The  older  ones  who  were  writing  and  ciphering  were 
provided  for  by  a  shelf,  made  also  of  a  slab  smooth  side  up  supported  against 
the  wall,  with  similar  benches  in  front  of  it.  This  school  was  supported  by 
a  subscription  of  those  whose  children  attended.  The  thing  which  I  remem- 
ber most  distinctly  was  my  own  surprise  when  I  really  grasped  the  idea  for 
the  first  time  that  there  had  not  always  been  such  comfortable  appointed 
school  houses  as  those  to  which  I  was  accustome<l  in  mv  own  native  ( )hio 
town. 

Another  picture  which  is  among  the  most  vivid  in  my  memory  is  framed, 
so  to  speak,  in  the  main  school  building  of  this  same  Western  Reserve  town. 
A  three-story  brick  building  on  a  city  strt^el,  the  first  floor  occupied  by  a 
grammar  school,  the  second  by  the  high  school,  and  the  third  by  the  assembly 
room  where  Friday  afternoon  brought  the  dreadful  ordeal  of  **speaddng 
pieces  :**  a  tow-headed  boy  who  belonge<l  in  the  first  year  of  the  high  school 
seated  on  the  steps  leading  up  to  the  assembly  room,  furtively  watching 
the  door  for  the  appearance  of  the  principal,  but  unable  to  resist  the  tempta- 
tion of  following  still  further  the  fortunes  of  Ivanhoe.  The  tow-headed  boy 
was  myself,  but  the  book  I  was  reading  was  not  a  librar>'  book.  I  am  quite 
sure  that  I  really  got  more  of  history  from  the  Waverly  novels,  and  from 
Cooper,  than  I  did  from  the  text  books:  but  my  acquaintance  with  them 
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was  made  in  small  part  from  the  few  books  which  my  good  father  was  able 
to  buy  for  me,  it  was  made  very  much  more  from  the  kindness  of  "Good 
Samaritan"  neighbors,  and  I  think  that  as  a  boy  I  cultivated  the  acquaintance 
of  most  of  the  people  in  town  who  owned  books. 

I  think  that  the  surprise  of  my  own  children  and  the  children  who  are 
growing  up  in  these  days  will  be  scarcely  less  to  realize  that  there  was  a 
time  not  so  long  ago  when  there  were  no  free  public  libraries  as  my  own  was 
to  think  of  the  time  when  free  public  schools  were  not  general. 

The  free  public  libraries  of  the  United  States  had  their  banning  a 
little  over  fifty  years  ago  and  are  largely  a  development  of  the  last  thirty 
years.  The  first  free  public  library  law  was  a  special  one  for  the  city  of 
Boston,  passed  in  1848,  from  which  nothing  seems  to  have  been  done.  The 
first  state  library  law  was  that  of  New  Hampshire  in  1849.  Then  followed 
the  state  law  of  Massachusetts  in  185 1,  Maine  in  1854,  Vermont  in  1865. 
Ohio  in  1867.  Since  then  similar  laws  have  been  enacted  in  most  states  of 
the  Union. 

The  statistics  show  that  there  were  in  1875  ^  yitth  over  2,000  libraries 
having  over  1,000  volumes  each  with  a  total  of  about  11,500,000  volumes. 
In  1885  there  were  3.000  libraries  with  a  total  of  19,000,000  volumes;  in 
1890  3,500  libraries  with  about  26,000,000  volumes ;  in  1895,  4*ooo  libraries 
with  33,000,000  volumes;  in  1900  over  5,000  libraries  with  over  44,000,000 
volumes,  while  the  report  of  the  Commissioner  of  Education  for  1903  gives 
6,869  libraries  with  54,500,000  volumes.  The  financial  reports  are  evidently 
incomplete,  but  show  as  to  endowments  a  total  of  over  $25,000,000,  and 
buildings  to  the  value  of  over  $47,000,000.  The  report  as  to  income  is  also 
mcomplete,  but  about  one-third  of  the  libraries  report  income  aggregating 
a  little  less  than  $8,000,000.  The  progress  since  1900  has  been  very  rapid, 
and  it  is  fair  to  assume  that  the  financial  gains  have  kept  pace  with  the 
growth  of  libraries  as  given  above.  The  report  on  books  used  in  1900  is 
probably  also  incomplete,  but  gives  a  total  of  over  58,000,000  books  issued 
for  home  use. 

While  these  figures  are  small  as  compared  with  254^)76  buildings  for 
the  accommodation  of  the  common  schools  alone,  with  their  property  valued 
at  $601,571,307.  with  their  439,596  teachers  and  15,925^87  primary  and 
grammar  school  pupils,  as  reported  by  the  Commissioner  of  Education  in 
his  report  for  190 1-2.  they  will  serve  to  give  the  libraries  a  place  with  the 
schools  as  a  part  of  the  educational  equipment  of  the  country. 

With  this  great  material  growth  of  the  librar\'  has  come  with  equal  step 
an  advance  in  methods  and  an  enlargement  of  its  purpose.  Cataloging  and 
classification  systems  and  interior  library  arrangements  have  been  greatly 
improved.  Greater  freedom  in  the  use  of  the  library  is  permitted.  Biblio- 
graphies, indexes,  and  other  helps  in  the  use  of  books  have  been  devised 
so  that  the  effectiveness  of  each  book  has  been  increased.  By  means  of 
branch  libraries,  stations,  traveling  libraries,  club  work,  home  libraries  for 
children  and  lectures,  and  other  agencies,  the  library  has  become  an  effective 
educational  force  in  the  community  rather  than  merely  a  depository  of  books. 
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Along  with  this  has  been  developed  within  the  last  fifteen,  very  largdy 
indeed  within  the  last  ten  years,  effective  cooperation  between  the  school 
and  the  library  with  the  purpose  of  rendering  the  books  useful  to  both 
teachers  and  pupils  and,  to  some  extent,  to  the  families  represented  in  the 
schools. 

A  ver>'  carefully  conducted  inquiry  was  made  by  the  Librarian  of  the 
Dayton  public  library  at  the  instance  of  the  President  of  the  American 
Library  Association,  the  results  of  which  were  reported  at  the  meeting  of 
that  association  in  St.  Louis  last  October.  A  circular  of  inquiry  was  sent 
to  300  representative  libraries,  and  responses  were  received  from  218. 

This  inquiry  elicited  the  facts  both  as  to  the  work  which  Boards  of 
Education  are  doing  in  suppling  supplementary  reading,  and  also  the 
extent  to  which  the  public  libraries  are  used  by  the  schools.  Many  schools 
have  collections,  largely,  however,  of  text  books  and  supplementary  read- 
ing. Fifteen  cities  supply  340,000  volumes  of  supplementary  reading. 
One  hundred  thirty-four  cities  are  reported  as  furnishing  free  supplementary 
readers,  and  in  sixty  of  these  class  room  libraries  are  also  furnished  by  the 
library. 

The  report  appears  to  be  more  full  as  to  the  use  of  books  furbished  by 
the  public  libraries.  Twenty-five  libraries  furnishing  class  room  libraries 
to  schools  aggregating  (igjooo  volumes,  report  a  total  annual  circulation  to 
public  school  pupils  of  1,250,000  volumes.  Thirty-three  libraries  report 
school  deposit  stations  which  are  practically  branch  libraries  for  the  neigh- 
borhood. Such  collections  varv  from  a  few  hundred  to  three  or  four 
thousand  volumes,  and  are  usually  in  schools  at  an  inconvenient  distance 
from  other  library  resources.  A  case  is  reported  where  one  such  library  of 
30  volumes  was  rea<l  by  nearly  500  people  in  three  weeks.  Seventy-two 
libraries  report  special  collections  of  reference  books  for  children.  Fifty- 
six  libraries  supply  catalogs  and  book  lists  on  school  subjects.  Twenty- 
eight  libraries  have  special  assistants  for  children's  reference  rooms,  and  a 
much  larger  number  report  sf fecial  rooms  reserved  for  teachers  and  students 
and  reservation  of  books  for  class  use.  The  practice  is  almost  universal  in 
American  libraries  of  issuing  to  teachers  special  cards  on  which  a  larger 
number  of  books  may  be  drawn,  and  of  giving  them  special  privileges  in 
other  ways.  The  figures  show  clearly  that  in  a  great  variety  of  cases  and 
at  a  rapidly  increasing  rate  provision  is  being  made  for  the  use  of  the  books 
of  the  libraries  by  the  teachers  and  pupils  of  the  schools. 

.Another  most  important  phase  of  the  work,  and  a  more  recent  one.  is 
the  development  of  plans  for  instruction  in  schools  in  the  use  of  reference 
books,  catalogs,  bibliographies,  and  local  library  resources.  Sixty-three 
libraries  report  such  instruction.  In  thirty-five  of  these  it  takes  the  definite 
form  of  a  regular  course.  Such  courses  have  been  given  in  twenty  high 
schools  and  in  a  number  of  normal  and  grammar  schools.  Eight  librmrics 
offer  courses  to  teachers  and  normal  school  students  in  children's  literature. 

I  gather  from  the  discussions  at  the  library  section  of  the  NatNNial 
Educational  Association  that  the  necessity  for  this  instruction  in  the  use 
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of  the  library  is  being  very  generally  recognized  in  normal  schools.  I 
observe  accounts  of  such  work  from  Kansas,  California,  Wisconsin,  Minne- 
sota, Pennsylvania,  and  New  York.  This  indicates  that  the  need  of  teach- 
ing the  use  of  books  is  being  recognized,  and  is  one  of  the  most  hopeful 
indications  of  the  whole  situation.  It  is  good  to  bring  the  child  and  the 
book  together;  the  good  will  be  greatly  increased  if  the  child  is  taught  how 
to  select  the  book  and  get  what  he  wants  from  it  most  readily  and  certainly. 
In  this  I  am  discriminating  clearly  between  the  teaching  of  literature,  which 
has  so  long  been  done  in  schools,  and  teaching  how  to  use  books,  although 
the  two  go  hand  in  hand.  The  value  of  this  can  hardly  be  estimated.  It 
is  important  for  the  school  work  in  hand,  and  even  more  so  as  a  part  of  the 
equipment  for  the  work  of  life,  to  be  able  to  use  books  effectively,  to  reach 
promptly  and  certainly  what  is  needed,  and  to  estimate  its  value. 

May  I  illustrate  what  I  mean  by  a  little  account  of  what  is  done  in  one 
normal  school  with  whose  work  I  am  somewhat  familiar?  For  several 
years  past  the  junior  class  has  received  instruction  in  the  use  of  the  library 
from  one  of  its  teachers.  The  course  of  instruction  included  the  classifica- 
tion and  arrangement  of  the  library  on  the  shelves ;  lists,  catalog,  and  various 
bibliographies  and  indexes  by  which  books  are- selected  and  found  in  the 
libraries  with  practice  in  their  use ;  also  the  use  of  the  volume  itself  when 
found ;  the  value  of  what  may  be  gleaned  from  the  title  page,  chapter  and 
page  headings,  marginal  and  other  notes,  the  difference  between  the  table 
of  contents  and  the  index ;  and  other  means  by  which  one  may  judge  of  a 
book  and  reach  what  is  wanted  in  it.  It  also  includes  the  use  of  the  funda- 
mental reference  books  such  as  the  general  and  special  encyclopaedias,  dic- 
tionaries, bibliographies,  indexes,  gazeteers  and  atlases,  with  problems  in 
reference  work.  The  practice  work  includes  the  selection  of  books  upon 
subjects  proposed,  discrimination  as  to  the  value,  scope,  and  method  of 
treatment  in  each,  the  writing  of  a  brief  synopsis  and  criticism  of  some  one 
book  selected  from  those  first  chosen,  with  reason  for  the  selection.  In 
histor>'  the  students  are  taught  to  discriminate  between  source  books,  those 
which  are  valuable  for  general  reading,  and  books  for  younger  readers. 
These  are  fair  specimens  of  the  work  which  is  carried  on  at  various  libraries. 
This  is  carried  on  parallel  with  the  work  in  the  school  in  literature.  During 
the  past  two  years  this  has  been  in  the  hands  of  a  special  teacher  formerly 
a  member  of  the  staff  of  the  public  library,  and  is  one  of  two  courses  given 
by  her,  the  other  being  a  course  in  the  criticism  and  selection  of  books  for 
children.  The  full  result  of  such  work  will  only  be  seen  when  the  young 
women  thus  trained  in  the  normal  school  become  teachers  of  others. 

The  work  thus  far  done  has  been  in  the  main  in  the  direction  of  sup- 
plying books  in  the  schools  as  aids  to  the  curriculum.  The  purpose  with 
which  the  work  was  begun  was  to  furnish  supplementary  reading  books 
which  would  illustrate  and  add  interest  to  the  text  book  or  other  class  work. 
With  the  development  of  the  work,  however,  has  come  a  greater  reoognitioo 
of  its  importance  and  a  change  of  attitude  towards  it.  We  are  banning  to 
see,  in  the  words  of  Dr.  Harris,  that  ''The  school  is  set  at  the  task  of  teach- 
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ing  the  pupil  how  to  use  the  library  in  the  best  manner — that,  I  take  it,  is 
the  central  object  towards  which  our  American  school  methods  have  been 
unconsciously  guided." 

The  functions  of  the  public  library,  in  the  new  conceptions  of  its  work, 
are  to  assist  the  school  in  its  work  for  its  pupils  throughout  school  life,  and 
further  and  still  greater  than  this,  to  give  to  the  whole  community,  incltid- 
ing  these  same  pupils  when  through  with  school,  the  opportunity  of  con- 
tinuing their  education  throughout  life. 

The  schools  are  for  children  and  youth;  the  library  for  life.  The 
correlative  to  such  recognition  of  the  library  is  the  recognition  on  the  part 
of  the  school  that  the  use  of  books  is  not  alone  an  auxilliar>'  to  the  text 
book  in  the  curriculum,  but  that  the  teaching  of  the  right  use  of  books  is 
one  of  the  most  important  purposes  of  the  school ;  that  it  is  not  merely  an 
adjunct,  but  an  end.  This  changes  fundamentally  the  attitude  toward  the 
library  in  and  outside  of  the  school. 

The  situation  may  be  summed  up  as  follows :  For  the  past  fifteen  years 
or  a  little  longer,  but  mainly  within  the  last  ten,  there  has  been  a  growing 
use  of  the  librar>'  by  the  schools,  and  efforts  in  various  cases  on  the  part 
of  the  librar\'  to  become  more  useful  to  the  schools ;  these  two  efforts  have 
been  marked  bv  earnestness  and  sincerity  on  both  sides,  but  have  been  tenta- 
tive  and  various  in  methods  and  in  effectiveness.  The  interest  has  extended 
very  widely,  and  the  total  accomplishment  has  been  considerable.  The  num- 
ber of  books  placed  at  the  disposal  of  the  schools  is  a  ver>'  large  one.  There 
have  also  been  the  valuable  efforts  noted  to  give  instruction  in  the  use  of 
the  library  on  the  part  of  normal  and  high  schools  and  libraries,  but  much 
less  has  been  accomplished  along  this  line.  The  significant  thing,  however, 
does  not  lie  in  what  has  been  accomplished,  but  in  the  fact  that  the  schools 
and  libraries  have  found  each  other  and  are  earnest  and  eager  to  work 
together.  It  remains  now  to  devise  the  best  methods  for  cooperation.  This 
will  take  time,  earnest  effort,  trial,  failure,  no  doubt  at  times,  but  that  it  will 
be  worked  out  successfully  I  do  not  question. 

One  promising  method  of  bringing  this  about,  and  one  which  is  in 
successful  operation  in  various  places,  is  the  combination  of  the  public  library 
and  the  school  librar}*  in  the  high  school  or  larger  grammar  school  building. 
A  room  convenient  of  access  both  from  the  interior  and  exterior  of  the 
building,  well  lighted  and  appointed,  with  a  permanent  reference  collection 
for  the  use  of  the  school  and  a  deposit  of  books  from  the  public  librar\'  for 
the  school  and  public  use.  the  hours  so  arranged  that  the  public  use  does 
not  interfere  with  that  of  the  school  use,  and  bv  this  combination  of  interest 
the  librar>'  is  made  effective  both  to  the  school  and  the  neighborhood  at 
the  least  possible  expense.  Such  plans  are  in  operation  in  some  high  schools, 
and  may  well  be  extended  to  the  larger  grammar  schools.  If  in  addition  to 
this  a  reading  room  may  be  opened,  not  for  the  idler  over  the  daily  papers, 
but  supplying  the  better  class  of  periodical  literature,  it  would  add  to  the 
value. 

The  open  librar)*,  the  reading  room,  provisions  for  the  reading  and 
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debating  groups  of  the  neighborhood,  and  other  similar  work,  would  go  far 
to  make  the  school  of  each  district  a  social  and  civic  center,  would  attach  the 
people  of  the  neighborhood  to  them,  and  give  an  interest  which  they  cannot 
now  have  in  them,  standing  as  they  do  sombre,  unlighted,  and  unused  dur- 
ing the  evening  and  holiday  hours  of  the  week.  This  has  been  done  in 
some  instances.  I  wish  I  had  time  to  tell  you  of  the  good  accomplished  in 
one  school  in  Chicago  of  which  I  happen  to  know  by  the  efforts  of  one 
devoted  woman.  The  desirable  thing  is  to  furnish  the  means,  the  oppor- 
tunity in  each  of  the  school  buildings  for  the  use  of  books.  A  permanent 
collection  of  the  fundamental  reference  books  at  least,  and  of  such  other 
books  as  are  used  so  continuously  and  permanently,  supplemented  by 
deposits  of  books  from  the  public  library  for  temporary  use.  The  whole  to 
be  kept  in  close  and  vital  connection  with  the  library  so  that  the  pupils  may 
realize  that  it  is  a  part  of  the  library  work  and  that  the  whole  resources  of 
the  librar>'  are  at  their  command,  and  that  they  may  naturally  pass  along 
from  the  smaller  to  the  larger  library,  and  just  as  naturally  continue  the 
use  of  this  after  they  leave  school. 

Such  an  arrangement  would  need  the  services  of  a  teacher-librarian  in 
each  school,  and  would  render  more  necessary  the  development  of  such 
instruction  in  the  use  of  the  books  and  of  the  library  as  that  already  outlined. 
Some  instruction  in  the  use  of  books  might  be  given  in  the  higher  grammar 
grades,  still  more  in  the  high  school,  and  should  certainly  be  amplified  and 
more  thoroughly  extended  in  the  normal  school,  for  the  pupil  there  will  soon 
be  teacher  and  use  her  knowledge  of  the  methods  of  using  books  for  the 
benefit  of  her  pupils  and  will  in  turn  impart  to  them.  From  these  normal 
school  graduates  most  apt  for  library  work  could  be  trained  the  teacher- 
librarian  for  the  school  libraries.  While  the  value  of  such  work  in  the  school 
appears  to  me  to  be  great,  I  realize  that  your  opinion  ought  to  be  better  than 
mine.  From  my  point  of  view  I  can  foresee  great  possibilities  of  increased 
usefulness  for  the  library  in  this  connection  with  the  schools.  I  realize  that 
such  plans  will  take  time  and  involve  large  experimentation.  The  library 
and  the  school  will  work  together  in  this  for  the  same  end,  and  there 
should  be  no  practical  difficulties  in  arranging  all  the  financial  questions 
and  administrative  details  involved.  One  of  the  forces  in  the  direction  of 
such  cooperation  is  the  librar>'  section  of  the  National  Educational  Asso- 
ciation. This  was  organized,  as  you  all  doubtless  know,  at  the  Buffalo  meet- 
ing in  1896,  and  has  met  annually  since.  The  department  meetings  have 
grown  in  numbers  and  interest  annually.  At  the  Detroit  meeting  in  1901 
a  very  interesting  paper  was  read  by  the  librarian  of  the  College  of  Educa- 
tion of  Chicago  on  library  instruction  io  normal  schools.  The  sessions  at  the 
St.  Louis  meeting  in  1904  were  especially  interesting  and  valuable.  Although 
I  have  no  doubt  that  the  members  of  this  club  are  very  largely  in  attendance 
at  the  meetings  of  the  National  Educational  Association,  I  can  hardly  hope 
that  in  the  very  many  important  general  meetings  which  demand  attention 
there  these  particular  meetings  can  receive  much  attention  from  you.  The 
fact,  however,  that  such  recognition  is  given  to  the  library  in  the  great 
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National  Educational  Association  is  an  important  one,  and  a  similar  recog- 
nition in  the  programs  at  the  meetings  of  the  various  state  meetingt  would 
go  far  to  promote  effective  cooperation.  Persistent,  earnest  work,  by 
teachers  and  librarians  with  mutual  respect  and  good  will,  and  willingness 
to  make  concessions  as  to  questions  of  expense  and  authority,  will  work  out 
by  degrees,  whether  along  the  lines  I  have  suggested,  or  other  still  better, 
a  greater,  more  effective  and  valuable  use  of  books  in  schools,  and  beyond 
the  school. 


DISCUSSION. 


H.   O.    SCVEKANCE,   UNIVERSITY   OF   MICHIGAN    LIBRARY. 


One  of  the  main  purposes  of  education  is  to  teach  pupils  to  read,  to 
create  in  them  the  reading  habit.  The  text-books  form  the  basis  of  this 
work,  but  to  accomplish  the  best  results  the  teacher  must  secure  help  outside 
of  the  text-books.  Supplementar>'  reading  in  all  the  grades  has  added 
materially  in  bringing  about  the  best  results.  One  of  the  purposes  of  the 
school  library  is  to  furnish  material  which  will  supplement  the  text-books, 
not  in  reading  alone  but  in  other  studies  as  well. 

The  libraries  in  most  of  the  rural  districts  are  small,  and.  possibly,  it 
does  not  seem  worth  while  to  give  them  any  attention.  The  same  is  true, 
but  not  to  so  large  an  extent,  in  the  high  schools  where  there  is  no  public 
library.  But  teachers  will  find  that  by  giving  attention  to  these  small  and 
seemingly  insignificant  collections,  they  may  l)e  made  to  ser\-e  the  best 
intiTcsts  of  the  schools.  .\  few  of  the  best  reference  books,  some  fiction, 
stories  of  travel  and  adventure  will  help  to  interest  the  pupils  in  the  school. 

When  these  books  are  loaned  out  and  are  carried  into  the  homes  of  the 
children,  the  {>arents  read  them,  their  attention  is  ilrawn  towards  the  school 
and  the  teachers.  While  such  libraries  are  primarily  for  the  pupils,  yet  it  is 
ho|)ed  that  the  parents  also  may  be  helped,  and  become  interested  in  good 
books  and  in  the  school. 

The  first  thing  for  teachers  to  do  to  make  the  library  the  most  useful,  is 
to  classify  the  hooks  in  a  simple  way  and  familiarize  themselves  with  the 
contents.  If  the  librarv  should  contain  several  hundred  volumes,  then  a 
card  catalogue  of  the  collection  should  be  made  which  should  include  all 
authors,  editors,  and  translators,  titles  and  subjects.  The  fewer  the  books 
in  a  collection,  the  more  minutelv  should  the  books  be  analvzed.  Printed 
cards  for  most  of  the  books  can  he  had  from  the  Library  of  Congress  at  the 
very  small  price  of  two  cents  apiece  for  the  first  card  and  one-fourth  cent  for 
each  duplicate  card. 

Dne  of  the  best  guides  for  this  work  is  the  **A.  L.  A.  Catalogue  of 
Books.'*  containing  a  list  of  Sjooo  volumes.  It  is  free  to  all  libraries. 
Address,  Librarian  of  Congress.  Washington,  D.  C. 

The  book  contains 
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1.  The  decimal  and  expansive  systems  of  classification  and  the  titles  of 
8,000  volumes  arrange  in  classes.  Also  the  same  arrange  as  a  dictionaf7 
catalogue. 

2.  Prices,  publishers  and  dates  of  publication. 

3.  Call  numbers  for  the  Library  of  Congress  cards.  Some  other  books 
which  would  be  useful  are  the  manual  put  out  by  Miss  G.  M.  Walton, 
librarian.  Normal  College,  Ypsilanti;  and  Surrat's  School  Libraries,  pub- 
lished as  a  bulletin  of  Baylor  University,  Waco,  Texas. 

Nothing  will  add  more  to  the  interest  in  the  library  than  the  addition 
of  new  books  to  the  collection.    This  may  be  done  in  three  ways : 

1.  By  taking  heed  to  secure  all  the  money  due  the  district  from  "fines 
for  breach  of  the  peace,"  which  in  many  cases  amounts  to  a  considerable. 
Every  school  district  is  entitled  to  a  share  of  the  fines  for  the  breach  of  the 
peace.  Such  fines  are  to  be  used  for  the  purchase  of  books  for  the  school 
districts  and  for  no  other  purpose. 

2.  The  proceeds  of  school  entertainments  and  socials  may  add  a  con- 
siderable number  of  books  to  the  library. 

3.  The  school  board  may  appropriate  a  small  amount  for  the  purchase 
of  books. 

Another  means  of  securing  fresh  reading  for  schools  libraries  is  to  enter 
into  relations  with  the  State  Library  so  that  the  traveling  libraries  may  be 
sent  to  your  library.  Every  school  library  in  the  State  under  certain  con- 
ditions, may  secure  the  loan  of  a  traveling  library  of  50  volumes  of  well 
selected  books,  from  the  State  Library.  After  the  books  in  the  first  library 
have  been  read  a  second  library  may  be  had  in  the  same  way  and  so  on. 

Libraries  may  be  had  from  the  State  Board  of  Library  Commissioners 
by  the  registration  system.  Every  library  containing  100  volumes,  by  reg- 
istering with  the  commission,  may  borrow  100  volumes  from  the  secretary. 
These  books  may  be  kept  six  months.  Then,  if  any  books  have  been  added  to 
th«^  librar>'  in  the  meantime,  a  loan  of  another  100  volumes  may  be  secured. 

By  these  means  it  is  possible  to  secure  50  new  booke  four  times  per  year 
at  least,  for  the  readers  in  ever>'  school  district  in  the  State. 

If  everv  district  school  teacher  in  the  State  would  take  the  matter  in 
hand,  ever>'  child  in  the  State  would  have  a  collection  of  good  books  acces- 
sible to  him  at  all  times  within  an  hour's  walk. 


DISCUSSION. 


SUPERINTENDENT   H.   If.   SLAUSON,  ANN   ARBOR. 


Superintendent  Slauson  said  that,  in  his  opinion,  the  great  problem  is 
to  get  children  to  read  the  right  books.  Investigations  into  the  amount  of 
reading  that  school  children  are  doing  show  that  many  are  really  reading 
more  than  they  can  possibly  digest,  the  majority  are  reading  enough  and 
only  a  small  proportion  need  to  read  more.    It  is  the  quality,  not  the  quantity, 
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of  school  children's  reading  with  whch  we  need  to  be  concerned.  Grown 
people  are  influenced  to  read  new  books  by  skillful  advertising  in  the  form 
of  book  reviews,  by  expressions  of  opinion  from  their  friends  and  by  judi- 
cious displays  on  open  shelves  in  libraries  and  book  stores.  We  cannot  empk>y 
quite  the  same  means  for  interesting  children  but  we  need  to  give  just  as 
much  thought  to  our  methods  as  do  the  publishers  and  the  book  dealers, 
that  is,  we  must  work  on  business  methods. 

Children  should  have  books  that  are  suited  to  their  mental  and  moral 
stages  of  advancement.  It  is  of  little  use  to  give  a  child  a  book  that  is  far 
above  either  his  mental  or  his  moral  stature ;  usually  he  will  not  read  it,  and, 
if  he  does,  it  is  not  at  all  likely  to  produce  any  beneficial  effects.  From  a 
moral  point  of  view,  the  best  book  for  any  child  is  the  one  that,  judged  by 
its  morality,  just  measures  up  to  the  highest  plane  that  he  is  capable  of 
appreciating  and  that  will  make  him  capable  of  appreciating  a  better  one, 
^fter  reading  it. 

.\  librarian  can  do  much  through  personal  influence  to  guide  the  read- 
ing of  the  children  of  a  community.  Open  shelves  and  a  wise  attendant  may 
do  what  the  book  dealer  does  with  grown  people. 

The  teachers  of  the  public  schools  have  the  best  opportunity  of  all  the 
agencies  available.  They  may  place  lists  of  suitable  books  before  the  school 
children,  may  give  credit  for  reading  that  the  children  may  do  under  their 
diTf^xion,  and  may  encourage  home  and  vacation  reading. 

In  .\nn  .Arbor,  the  patrons  of  the  public  library-  are  chiefly  the  school 
children.  Twenty-seven  per  cent  of  them  are  in  the  high  school,  thirty- 
three  per  cent  are  in  the  grades,  and  the  remaining  forty  per  cent  are 
adults.  ()i  our  high  school  enrollment  seventy- four  per  cent  are  library 
patrons:  of  the  grades,  twenty-five  per  cent.  If  this  is  an  unusually  large 
proportion  ot  school  children  as  patrons,  it  may  be  due  to  the  fact  that  the 
library  has.  for  years,  been  situated  in  the  high  school  building  and.  thus, 
the  teachers  have  had  unusually  gocnl  opportunities  for  exerting  the  influ- 
ence to  which  I  have  referred. 


.\THLETICS  IX  .MICHIG.W  SECOXD.\RY  SCHCX^LS. 


SIPT.    S,    o.     HARTWF.I.I..    KAI.AMAZin*. 


The  Committee  on  High  School  .\thletic5.  to  whom  a  revision  of 
present  athletic  arrangements  was  entrusted  at  the  State  .Association  in 
December,  igo4,  made  their  report  at  the  Schoolmasters*  Club  .April  1st. 
The  report  was  adopted  and  the  new  arrangements  and  revised  rules  go 
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into  effect  with  the  opening  of  the  foot-ball  season  next  fall.    The  main 
provisions  are: 

I.  That  the  University  Athletic  Association,  through  the  Inter-schol- 
astic Manager,  should  keep  the  management: 

(a)  Of  track  and  field  athletics, 

(b)  Of  the  Thanksgiving  Day  game, 

and  that  the  Inter-scholastic  Manager  should  also  be  responsible  for  secur- 
ing officials  when  asked  to  do  so  by  the  Athletic  Director. 

II.  That  for  forming  a  foot-ball  schedule  (and  for  base-ball  if  the 
sections  should  later  so  wish)  the  State  should  be  divided  into  sections. 
The  first  division  is  the  Upper  Peninsula,  which  will  make  its  own  sections 
and  schedules  as  hitherto.  The  second  division  or  Lower  Peninsula  is 
divided  into  eight  sections  comprising  the  following  counties: 

LIST  OF  COUNTIES. 

1.  Lenawee,  Livingston,  Monroe,  Oakland,  Washtenaw,  Wayne. 

2.  Branch,  Calhoun,  Eaton,  Hillsdale,  Ingham,  Jackson. 

3.  Allegan,  Barry,  Berrien,  Cass,  Kalamazoo,  St.  Joseph,  Van  Burcn. 

4.  Kent,  Mecosta,  Montcalm,  Muskegon,  Newaygo,  Oceana,  Ottawa. 

5.  Bay,  Clare,  Clinton,  Genesee,  Gladwin,  Gratiot,  Isabella,  Midland, 
Saginaw,  Shiawassee. 

6.  Huron,  Lapeer,  Macomb,  Sanilac,  St.  Clair,  Tuscola. 

7.  Alcona,  Alpena,  Arenac,  Cheboygan,  Crawford,  Iosco,  Montmor- 
ency, Ogemaw,  Oscoda,  Otsego,  Preque  Isle,  Roscommon. 

8.  Antrim,  Benzie,  Charlevoix,  Emmett,  Grand  Traverse.  Kalkaska, 
Lake,  Leelanau,  Manistee,  Mason,  Missaukee,  Osceola,  Wexford. 

III.  In  each  section  a  committee  has  been  appointed  to  secure  the 
organization  of  the  section  with  the  co-operation  of  as  many  schools  as 
possible  before  the  close  of  this  term.  The  schools  in  each  section  which 
agree  to  enter  an  athletic  league  and  be  governed  by  the  rules  which  have 
been  adopted  by  the  High  School  Section  of  the  State  Teachers*  Associa- 
tion, shall  organize  by  selecting  a  committee  of  three,  which  committee 
will  arrange  schedules  of  athletic  contests  within  the  section,  and  act  as  a 
board  of  appeals  on  any  disputes  arising  between  schools  in  that  section. 
Section  contests  must  be  completed  so  that  a  representative  team  for  each 
section  shall  be  selected  by  a  date  to  be  mentioned  by  the  Athletic  Director, 
which  date  for  the  fall  foot-ball  schedule  this  year  will  be  November  6,  1905. 

IV.  The  completion  of  schedules,  choice  of  places  for  games  (in  case 
schools  cannot  agree)  and  general  arrangements  for  inter-district  contests 
shall  be  in  the  hands  of  the  Athletic  Director,  Principal  C.  G.  Wade  of 
Flint.  His  rulings  are  to  be  complied  with,  but  protest  after  a  game  may 
be  made  through  him  to  any  one  member  of  the  State  Committee  not  in 
the  districts  concerned.  Eligibility  protests  in  inter-district  contests  shall 
be  referred  to  the  State  Committee  in  the  same  way,  through  the  Athletic 
Director. 

\'.   The  present  Board  of  Appeals  is  abolished.    The  rules  have  been 
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rearranged  and  simplified  with  practically  no  change  in  meaning.  The 
North  Central  Association  of  Colleges  and  Secondary'  Schools  has  lately 
made  20  years  instead  of  21  the  age  limit  for  high  school  athletics.  It 
would  be  helpful  if  Michigan  should  adopt  that  change  another  year. 
While  there  are  still  some  points  in  this  plan  of  management  that  will  need 
the  test  of  experience,  your  committee  believes  that  the  main  point  desired 
by  the  schools  has  been  secured,  namely,  a  more  thorough  representation  in 
the  general  management.  It  is  sincerely  to  be  hoped  that  the  schools 
interested  in  athletics  will  strive  to  make  that  management  judicial  and 
impartial.  Respectfully. 

S.   O.   Hartwei.i., 
L.  L.  WmcHT, 
D.  \V.  Springer. 

A.    J.    VOLLAND. 

WeiisTKR  Cook. 

Committee. 

RILKS  GOVF.RXIXG   MICHIGAN   SEa)Nl)ARV  SCHOOL  ATHLETICS. 

Personal  Eligibility. 

« 

1.  No  {>ers()n  shall  be  qualified  to  represent  any  school  under  this 
agreement  in  any  athletic  contest  with  meml)ers  of  another  school  or  other 
schools  unless  he  shall  have  been  enrolletl  as  a  member  of  the  school  from 
the  first  «>f  ( >ctober  or  the  first  of  .March  in  the  semester  in  which  the 
contest  or  event  takes  place.  Stutlents  tiver  twenty-one  years  of  age  when 
enn»lle<l  tor  the  semester  shall  Ik'  excluded  from  partici{)ation  in  inter- 
sch<N>l  contests,  and  no  student  shall  play  on  secondary  school  teams  or 
contest  in  secondarv  scho()l  athletics  for  more  than  four  vears. 

2.  No  fKTMin  who  has  representcfl  any  school  in  inter-school  contests 
in  any  capacity  during  a  semester  and  whose  sch(X>l  connection  has  lapsed 
shall  Ix*  aj^ain  eligible  in  represent  such  school  in  any  athletic  ca|>acity 
until  he  shall  have  l)een  in  regular  attendance  for  a  whole  semester. 
.Absence  for  more  than  two  weeks  for  any  reason  other  than  disabling 
sickness  shall  he  cleeme<l  **laf>se  of  school  connection"  under  this  rule. 
(I>«>ubtful  cases  should  1k»  referre<l  to  the  proper  Board  of  .\ppeals. ) 

3.  Any  j>erson  who  has  ever  used  or  is  using  his  athletic  skill,  or  skill 
in  athletics,  for  gain,  or  who  has  comfK'ted  on  any  college  athletic  team. 
shall  be  barre<l  from  particifiation  in  any  inter-school  contests.  Any  stu- 
dent going  from  one  secondary  sch<K)l  to  another  must  present  a  certificate 
from  the  stiiK»rintendent  or  princif)al  of  the  school  left,  showing  his  eligi- 
bility under  the  athletic  rules.  Ixrfore  lieing  allowe<l  to  com|>ete  in  any 
Contests. 

4.  All  candidates  for  memliership  in  foot-l>all  teams  may  be  required 
to  |ass  a  physical  examination  and  have  their  |>arent*s  consent  to  play. 
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School  Standing, 

5.  No  student  shall  be  allowed  to  represent  his  school  in  athletics  in 
any  capacity  whatever  unless  his  marks,  from  the  beginning  of  the  semes- 
ter to  the  time  of  the  game  to  which  he  is  certified,  shall  average  the  grade 
designated  by  said  school  as  passing,  in  each  of  at  least  three  studies  com- 
prising not  less  than  twelve  hours  of  credit  work  per  week.  (In  determin- 
ing credit,  laboratory  work  may  count  for  one-half.)  The  average  standing 
to  be  determined  according  to  the  system  in  operation  in  each  particular 
school. 

6.  Any  student  failing  to  pass  at  least  ten  hours  of  his  school  work 
during  any  semester  shall  be  ineligible  to  play  or  contest  in  any  inter-school 
contests  until  his  record  shall  show  ten  hours  for  that  semester  completed 
according  to  the  rules  of  the  school. 

Concerning  Schools. 

7.  A  principal's  or  superintendent's  certificate  as  to  the  standing  of 
the  representatives  of  a  school  under  this  agreement  shall  be  required  before 
every  contest.  E^ch  candidate  for  a  team  shall  sign  a  statement  giving  the 
day,  month  and  year  of  his  birth  and  certifying  his  eligibility  under  Rule  3. 
This  statement  shall  be  taken  as  a  legitimate  basis  for  the  principal's  or 
superintendent's  certificate  until  evidence  to  the  contrary  is  found. 

8.  Any  school  failing  to  meet  a  game  scheduled  without  giving  a 
week's  notice  shall  be  barre<l  from  competition  in  inter-school  series  of 
games  or  contests  for  one  year  (subject  to  decision  of  Board  of  Appeals). 

9.  The  entire  management  of  high  school  athletics  shall  be  vested  in 
students  or  teachers. 

Concerning  Contests. 

10.  Either  team  in  a  foot-ball  contest  may  demand  an  official  or 
officials  from  the  Athletic  Director,  the  expense  to  be  divided  equally 
between  the  two  teams. 
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CONFERENCES 


CLASSICAL  CONIXRCNCi: 


The  Eleventh  Classical  Conference  was  held  at  Ann  Arbor,  Michigan, 
on  Thurs<lay  and  Friday,  March  30  and  31,  1905.  All  the  sessions  of  the 
Conference  were  for  the  first  time  held  in  Sarah  Caswell  Angell  Hall,  which 
will  i>robably  be  the  regular  place  of  meeting  in  Ann  Arbor  hereafter.  There 
was  a  good  attendance,  representatives  being  present  from  many  high  schools 
and  private  schools,  several  normal  schools,  and  a  dozen  colleges  and  uni* 
versities  in  the  states  of  Michigan,  Ohio,  Indiana,  Illinois,  Iowa.  Pennsyl- 
vania, New  York  and  Xew  Jersey. 

The  regular  sessions  of  Thursday  morning  (commencing  at  eight 
o'clock ) .  Thursday  afternoon  and  Friday  afternoon  were  given  to  the  read- 
ing and  discussion  of  papers.  Thursday  afternoon  at  4:30  o'clock  Professor 
Andrew  F".  West,  of  Princeton  University,  gave  an  address  on  "The  Lost 
Parts  of  Latin  Literature";  on  Thursday  evening,  a  joint  session  of  the 
Classical  and  .Mo<lem  Language  Conferences  was  held,  to  listen  to  an 
address  by  Professor  William  Gardner  Hale,  of  the  University  of  Chicago, 
on  ''Prevailing  Methods  in  the  Study  of  Mood-Syntax  in  the  Indo-Euro- 
pean languages.**  which  was  preceded  by  an  interpretation  of  the  remains 
of  ancient  Greek  music.  At  the  close  of  the  address  an  informal  recepticm 
was  held  in  the  parlors  of  the  Barbour  G>'mnasium. 

M  three  oclock  on  Fridav.  Professor  .Arthur  Fairbanks,  of  the  L'ni- 
versitv  of  Iowa,  delivered  before  the  Conference  an  illustrated  lecture  on 
•*The  Elusinian  Mvsteries":  and  at  four  o'clock  the  audience  was  favored 
with  another  lecture,  also  illustrated,  by  Professor  James  C.  Egbert,  of 
Columbia  L'niversity.  on  **The  Ara  Pads  of  .Augustus  and  its  Restorations.** 

The  presiding  officers  of  the  various  sessions  were:  Thursday  morn- 
ing. Professor  Francis  W.  Kelsey,  of  the  University  of  Michigan:  Thursday 
afternoon.  Principal  I^wrence  C.  Hull,  of  Michigan  Militar>'  .Academy: 
Thursday  evening.  Professor  .A.  G.  Canfield.  of  the  Department  of  Romance 
Languages,  University  of  Michigan :  and  Friday  afternoon.  Professor  R.  M. 
Wenley,  of  the  Department  of  Philosophy.  University  of  Michigan. 

Five  of  the  speakers  made  use  of  illustrations  with  the  stertopticon ; 
and  two  others  presented  large  and  carefully  prepared  drawings.  Two  of 
the  papers,  by  Professor  R.  M.  W'enley  an<l  Mr.  Edwin  L.  Miller,  which  had 
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been  prepared  for  the  Classical  Conference,  were  read  at  the  general  sessions 
of  the  Schoolmasters'  Club  on  Friday  and  Saturday  mornings. 

Many  of  the  most  important  addresses  and  papers  were  published  in  the 
recent  numbers  of  the  School  Review. 


coNixRiiNCi:  or  physics  and  chemistry 


REPORT  OF  THE  COMMITTEE  ON  A  "LIST  OF  EXPERIMENTS" 

FOR  BEGINNING  CHEMISTRY 

It  did  not  seem  best  to  the  committee  to  mention  or  refer  to  text-books 
and  laborator>'  manuals  for  obvious  reasons,  but  it  has  been  the  aim  of  the 
committee  to  propose  a  list  that  could  be  followed  by  teachers  using  the 
various  text-books  now  found  in  the  schools.  The  list  is  not  intended  as 
a  Iaborator>'  manual,  but  embodies  the  committees's  idea  of  the  order  of 
subjects  and  experiments,  and  it  seemed  best  to  indicate  the  experiments  as 
briefly  as  possible  in  order  to  allow  the  teacher  to  carr>'  out  the  details  in  his 
own  way.  It  has  the  defect  that  it  leaves  some  doubt  as  to  the  exact  amount 
of  work  to  be  done,  but  on  the  other  hand  it  leaves  the  teacher  considerable 
latitude  to  use  experiments  from  various  sources  and  especially  to  develop 
his  own  experiments.     For  example : 

Experiment  i.  Bunsen  Burner. 

The  student  should  become  familiar  with  the  construction  of  the  burner, 
the  peculiarities  of  the  flame  (the  phenomena  of  striking  back)  and  know  the 
hottest  part  and  that  there  is  no  combustion  in  the  central  zone,  etc.  There 
are  a  number  of  experiments  in  the  various  text-books  that  cover  these  points 
and  others  can  be  readily  devised.  The  oxidizing  and  reducing  flames  are 
best  studied  when  the  student  has  had  more  chemistrw 

Experiment  4. 

The  idea  is  that  the  student  is  to  perform  a  sufficient  number  of  experi- 
ments to  give  him  a  good  idea  of  the  difference  between  a  mixture  and  a 
compound.  It  is  hinted  that  the  interesting  experiment  with  ''gunpowder," 
separating  by  dissolving  out  the  saltpeter  with  water  and  sulphur  with 
carbondisulphate,  and  the  familiar  one  with  iron  filing,  and  sulphur,  are  the 
kind  of  experiments  wanted.  These  may  be  replaced  by  better  ones  or  more 
mav  be  added  as  the  teacher  thinks  best. 

Experiment  6. 

"Weight  of  a  liter  of  oxygen"  can  be  done  in  various  ways,  fully 
described  in  text-books  and  manuals,  so  it  is  not  described  but  left  to  the 
teacher's  choice.  It  is  suggested  that  each  school  should  have  a  small  refer- 
ence library  of  the  most  common  books  and  it  might  be  well  for  the  confer- 
ence to  discuss  this  point.    It  is  hoped  that  the  appended  list  will  be  thor- 
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oughly  discussed  and  may  form  the  starting  point  of  a  thorough  study  of  the 
teaching  of  chemistr>'  by  the  teachers  of  Michigan. 

G.  A.  HuutTT, 

G.  O.  HiGUSY, 

F.  C  Irwin, 
B,  W.  Peet, 

Committee. 

LIST  OF  EXPERIMENTS  FOR  BEGINNING  CHEMISTRY. 

1.  Bunsen  Burner.     (Omit  oxidation  and  reduction). 

2.  Simple  work  in  cutting  and  bending  glass.    Construction  of  a  wash 

bottle.     Use  of  cork  borers. 

3.  Measurement  of  mass  and  volume  and  their  relations  (specific  gravity). 

4.  Physical  and  chemical  change. 

(a)  Mechanical  mixture.     (Gunpowder,  iron  and  sulphur). 

(b)  Chemical  compound  (Iron  and  sulphur). 

Oxyge9t. 

5.  {^reparation  from  mercuric  oxide,  potassium  chlorate,  and  from   the 

chlorate  and  manganese  dioxide  mixed. 
(Method  of  collecting  and  handling  gases). 

6.  Properties  of  oxygen.     Test  with  a  splinter.     Bum  carbon,  sulphur. 

phosphorus.     Test  reaction  of  water  solution  of  oxides. 

7.  Weight  of  a  liter  of  oxygen. 

( )xi(lation  <  Quantitative )   <  a  wcif^ht  of  oxygen  that  combines  with  unit 

weight  of  magnesium). 
ih)   Combining  weight  of  in»n  detennined  by  oxidation  with  nitric  acid, 

igniting  and  weighing  as  ferric  oxide. 

Hydroj^cn. 

8.  ( a )   Action  of  so<lium  on  water. 

<b)   Action  of  iron  on  water  ( Instructor). 

(c)  Action  of  metal  on  acid. 

<).  Kquivalent  weight  of  magnesium  and  zinc, 
((las  laws  for  those  who  have  had  no  physics). 

10.  Show  that  dry  hydrogen  burning  in  air  produces  water. 

Water. 

11.  F*urihcation  of  water. 

(a)  Filtration. 

(b)  Distillation. 

ij.  Water  as  a  solvent.     Solution  and  chemical  action. 

13.  Water  of  crystallization.     (Quantitative.)     r   g„  sodium   sulphate  or 

copper  sulphate. 

14.  Composition  of  water. 

( a )  By  volume— electrolysis. 

( b )  By  weight— copper  oxide  metho<l. 
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15*  Law  of  Definite  Proportions.     (Conclusion  from  Expts.  13  and  14  and 
some  other  experiment.) 

Chlorine. 

16.  Electrolyse  common  salt  solution.     (Teacher's  experiment.) 
(Method  given  in  proceedings  of  chemical  conference). 

17.  (a)  Preparation  from  manganese  dioxide  and  hydrochloric  acid, 
(b)  Preparation  from  bleaching  powder. 

18.  Properties  of  chlorine.    Combustion  of  hydrogen,  phosphorus,  antimony 

and  sodium  in  chlorine. 

19.  Chlorine  water.    Bleaching. 

Hydrochloric  Acid. 

20.  Preparation. 

(a)  See  18. 

(b)  Sodium  chloride  and  sulphuric  acid. 
Properties : 

(a)  Solubility  in  water.  Saturate  5  grams  of  water  in  a  weighed  test 
tube  surrounded  with  cold  water  and  weigh,  also  measure  the 
volume  of  solutiofl  and  calculate  the  specific  gravity. 

(b)  Action  on  litmus. 

(c)  Action  on  iron,  zinc,  magnesium,  and  copper. 

(d)  Action  on  bases. 

21.  (a)   Properties  of  Acids. 

(b)  Properties  of  Bases. 

(c)  Properties  of  Salts. 

22.  (a)  Neutralization.    Quantitative, 
(b)  Ionization. 

Atmosphere. 

23.  (a)  Analysis  by  alkaline  pyrogallel. 

(b)  Test  for  carbon  dioxide. 

(c)  Test  for  water.     (KOH.) 

Hint:     Plants  absorb  carbon  dioxide  and  give  up  oxygen. 

Nitrogen. 

24.  (a)   Preparation  from  air  and  hot  copper.     (Instructor.)     See  also  23a. 
(b)  Preparation  from  sodium  nitrite  and  ammonium  chloride. 

Ammonia. 

25.  Preparations — by  heating  ammonia  water. 

Properties:  Solubility  in  water.  Test  with  hydrochloric  add  on  a 
glass  rod.    Litmus  and  odor. 

26.  Prepare  an  ammonium  salt  and  decompose  by  heat. 
Treat  ammonium  salt  with  a  fixed 
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27.  Teacher's  experiments. 

(a)  E>ecompose  ammonia  by  chlorine. 

(b)  E>ecompose  ammonia  by  sodium  hypobromite  (NaBrO). 

Note. — To  make  sodium  hypobromite.  10  grams  of  sodium  hydroxide 
plus  100  C.C.  of  water  cooled  well,  6  c.c.  of  bromide  added,  keepiiig 
solution  cool. 

Nitric  Acid. 

28.  Preparation. 
Properties : 

(a)  Oxidizing  power  on  ferrous  sulphate. 

(b)  Oxidizing  power  on  sulphur. 

(c)  Solvent  power  on  metals,  copper  and  iron. 

29.  Analysis  of  nitric  acid.     Prove  that  it  contains : 

(a)  Hydrogen  ions. 

(b)  Nitrogen.  (By  the  action  of  aluminum  on  sodium  hydroxide  and 
adding  nitric  acid,  ammonia  is  liberated). 

(c)  (Oxidation  of  ferrous  sulphide  or  sulphur. 

(Nfethod  given  in  the  proceedings  of  the  chemical  conference).  Test 
for  nitric  acid.     (Ring,  test.) 

Oxides  of  Nitrogen. 

30.  Nitrous  oxide.     Preparation  from  ammonium  nitrate. 
Properties. 

31.  Nitric  oxide.     Preparation  and  properties.     Solubility  in  ferrous  sul- 

phate.    (Explanation  of  the  ring  test.) 

Halogens, 

32.  Preparation  of  (a)   Bromine  and   (b)    Iodine.     (See  Chlorine  Expts. 

16  and  16).  Preparation  of  hydrofluoric  acid  and  demonstration 
of  its  etching  power.  Displacement  of  the  halogens  by  each  other. 
(  Periodic  System). 

Sulphur  and  its  Compounds, 

33.  Sulphur. 

(a)  .Action  of  heat  upon  sulphur. 

(b)  Distillation,  allotropic  modifications. 

(c)  Solubility  in  water,  carbon  sulphide,  etc. 

(d)  Formation  of  ferrous  or  copper  sulphide. 

34.  Hydrogen  Sulphide.     Preparation  from  ferrous  sulphide. 

Products  of  combustion  in  air.  Experiments  to  illustrate  the  use  of 
hydrogen  sulphide  as  a  reagent  in  qualitative  analysis. 

35.  Sulphur  Dioxide,     (a)   (See  Expt.  2).   (b)   Preparation  from  copper 

and  sulphuric  acid.  Lender  properties  show  that  it  is  an  anhydride, 
and  that  it  has  bleaching  properties.  Form  a  sulphite.  Oxidize  it 
to  the  sulphate. 
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36.  Sulphuric  acid.     Prepare  in  a  bottle  (concentrated  nitric  acid  and  sulphur 

dioxide;  add  a  drop  of  water). 
Properties : 

(a)  As  a  dehydrating  agent. 

(b)  As  an  oxidizing  agent. 

(c)  As  a  decomposing  agent  upon  salts. 
Normal  and  acid  saks. 

Tests  for  sulphuric  acid. 
Insoluble  sulphates. 

Phosphorus. 

37.  Compare  yellow  and   red  phosphorus.     (Consider  the  preparation  of 

phosphorus  from  a  phosphate).  (Instructor  manufacture  matches). 
Study  meta,  ortho,  and  pyrophosphoric  acid. 

Arsenic. 

38.  Reduction  of  arsenic  trioxide  with  carbon.     (Instructor  show  arsenical 

pyrites,  orpiment  and  r^^lar). 

Carbon. 

39.  Preparation  of  charcoal  from  wood. 
I>ecolorizing  property  of  charcoal. 
Carbon  a  reducing  agent. 

40.  Carbon  EHoxide.     Preparation.    Test  properties  of  gas 

Show  that  it  supports  the  combustion  of  sodium  and  magnesium. 
Solubility  in  water. 

41.  Normal  and  bicarbonates. 

(Calcium  hydroxide  plus  carbon  dioxide  in  excess).    Discuss  the  geo- 
logical significance  of  this  reaction. 

42.  Quantitative.     Per  cent  of  carbon  dioxide  in  calcium  carbonate.     (One 

method  suggested  in  proceedings  of  chemical  conference). 

43.  EHstillation  of  soft  coal.     (Teacher's  experiment). 

Collect  tar  and  show  test  for  carbon  dioxide,  hydrogen  sulphide  and 

ammonia.  ( Method  given  in  the  proceedings  of  the  chemical  con- 
ference). 
P  Typical  Study  of  a  Metal. 

(a)  Prepare  copper  from  copper  oxide  before  the  blowpipe. 

(b)  Prepare  copper  from  copper  sulphate  electrolytically. 
(Note. — Make  brass). 

Physical  properties  of  copper.    Color,  malleability,  etc. 

Solubility  in  dilute  and  concentrated  hydrochloric,  nitric,  sulphuric  and 

acetic  acid. 
.Action  of  hydrogen  sulphide  on  solution  of  copper  and  separation  of 

copper  from  zinc  in  brass. 
Preparation  of  copper  sulphate  crystals  from  copper. 
Determination  of  water  of  crystallization. 
Preparation  of  copper  nitrate  crystals  and  decomposition  by  heat. 
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WHAT  SHOULD  BE  TAUGHT  IN  BEGINNING  CHEMISTRY, 


PROP.  P.  C  KEDZIE,  MICHIGAN  AGRICULTURAL  COLLEGE. 


By  plotting  the  path  of  scientific  educational  progress  from  earliest 
times  to  the  present  we  s|iall  find  its  movement  has  been  centripetal — from 
the  orbit  of  the  farthest  planet  to  the  work  of  the  newest  discovered  microbe. 

Astronomy  was  an  exact  science  long  before  chemistry  had  become  dis-    . 
tinguishable  from  charlatanry. 

Each  progressive  step  is  one  by  which  some  fact  is  developed  aflFording 
us  a  clearer  insight  into  our  surroundings,  giving  us  more  exact  knowledge 
of  how  we  stand  related  to  the  soil,  atmosphere,  and  plants.  If  we  compare 
the  few  who  now  pursue  astronomical  study  with  the  members  who  study 
matters  closer  at  hand  it  will  show  us  the  mighty  change  in  educational 
ideals  from  the  past  to  the  present. 

Manual  training  in  the  high  school  is  here,  agriculture  even  in  the  com- 
mon school  is  coming.  We  say  to  ourselves  at  our  clubs  and  conventions 
that  "we  teachers**  have  accomplished  these  changes  and  betterments,  but  in 
my  opinion  it  is  not  the  teachers  but  the  pressing  demands  of  the  progressive 
practical  citizen  who  has  forced  these  alterations  in  our  school  and  college 
courses. 

While  the  many  changes  in  the  curriculum  of  study  hinted  at  have  been 
made,  chemistry  itself  during  the  past  50  years  has  grown  from  a  subject 
formerly  presented  only  in  the  lecture  hall  in  the  form  of  a  wonderful  and 
interesting  set  of  lectures  and  demonstrations  accompanied  by  an  appnv 
priate  number  of  explosions  more  or  less  thrilling  in  character,  to  a  more 
quiet  study  of  simple  phenomena  in  the  laboratory  by  the  student  himself. 
The  lecture  hour  is  now  used  mainly  as  a  guide  to  the  student  for  his  indi- 
vidual research  later  in  the  laboratory. 

What  the  beginner  in  Chemistry  shall  first  study  is  not  a  matter  of 
prime  importance  provided  it  txr  s<Hnething  with  which  he  can  easily  and 
safely  ex|>eriment.  and  of  which  he  has  had  previous  familiar  knowledge. 
In  short  something  the  beginner  '*know$  all  about"  but  can  add  to  what  he 
knows  by  your  help. 

.\  beginning  must  be  made  at  some  point  in  the  student's  horizon  of 
exfKrrience,  and  it  seems  reasonable  that  the  more  familiar  the  object  studied 
the  easier  it  will  be  for  the  beginner  to  get  clear  conceptions. 

Oxygen,  the  all-per\'ading,  all-important  element,  seems  logically  to 
deserve  first  consideration.  For  several  years  past  I  have  led  the  beginners* 
attack  on  the  subject  by  a  study  of  air  and  the  action  of  the  common  metals, 
copper,  iron  and  zinc  when  heated  upon  it 

Difference  of  point  of  view  may  lead  many  teachers  to  adopt  some  other 
avenue  of  approach.  .'Vt  the  Michigan  College  of  Mines,  Dr.  Koenig  draws 
his  first  conclusions  from  the  "lesson  of  limestofie*'»-comparing  physical 
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and  chemical  properties  by  illustrative  experiments  involving  a  study  of 
crystalline  form  and  showing  action  of  calcite  on  light,  action  of  heat  on  the 
powdered  mineral  and  then  of  acids.  His  second  lesson  is  drawn  from 
hardwood  ashes. 

The  Greek  proverb  says  ''Know  thyself/'  and  its  suggestion  may  well 
be  followed  in  the  choice  of  elements  to  be  studied  by  the  beginner.  Taking 
the  elements  which  compose  the  mass  of  organized  materials  we  have 
C,  O,  H,  N,  CI,  S,  P,  of  the  non-metallic  class,  K,  Na,  Ca,  Mg,  Mn,  Fe,  of  the 
metals.  Besides  these  elements  necessary  to  the  growth  of  animals  and 
plants  we  should  also  include  the  balance  of  the  halogen  and  carbon  group 
and  the  important  useful  metals. 

One  of  the  most  essential  truths  which  should  be  emphasized  from  the 
start  and  which  the  teacher  himself  should  fully  realize  is  that  Chemistry  is 
a  practical  science  and  does  not  exist  in  any  text-book,  and  that  its  truths 
are  of  far  greater  practical  importance  outside  of  the  laboratory  than  they 
are  inside.  Bring  out  strongly  the  idea  that  we  live  our  daily  lives  sur- 
rounded by  chemical  changes  unseen  and  unnoticed  by  us  which  all  our 
laboratory  study  but  partially  fit  us  to  comprehend,  and  which  we  are  likely 
never  to  entirely  appreciate.  Whenever  possible  introduce  an  experiment 
which  touches  the  daily  life.  Fresh  well  water  filled  into  a  glass  flask  with 
vigorous  green  leaves  placed  in  bright  sunlight  will  yield  enough  oxygen  in 
the  course  of  a  few  hours  to  cause  the  spaiic  on  a  splinter  to  glow  and  will 
give  the  beginner  a  glimpse  of  the  work  in  nature's  laboratory.  There  is 
more  carbon  in  the  atmosphere  than  in  or  on  the  earth's  crust  Eight  tons 
of  carbon  exist  as  CO,  over  each  square  acre  of  the  earth's  surface. 

E)etermination  of  the  amount  of  water  of  crystallization  is  a  good 
laboratory  exercise  but  let  the  beginner  also  determine  the  per  cent  of  water 
in  a  hard  boiled  egg,  a  piece  of  bread  or  a  bit  of  fresh  beef.  His  ideas  will 
be  enlarged  regarding  how  much  liquid  (water)  constitute  what  we  com- 
monly speak  of  as  solid  food. 

Make  the  experiments  in  lecture  room  and  laboratory  simple  and  direct 
Do  not  use  a  complicated  compound  to  accomplish  what  a  more  simple  sub- 
stance will  do.  Use  hot  reduced  copper  and  not  alkaline  pyrogallol  for 
absorbing  O  in  analysis  of  air  if  you  have  or  can  rig  the  proper  working 
apparatus.  Derive  every  conclusion  at  the  start  from  direct  experiment.  Do 
not  make  a  statement  and  then  endeavor  to  prove  the  truth  of  your  statement 
by  an  experiment — the  experiment  should  come  first  and  the  truth  be  derived 
from  logical  steps  from  the  result  of  the  experiment.  Progress  by  this 
method  is  slow  but  sure.    The  principal  advantages  gained  are : 

1.  The  beginner  must  understand  what  are  the  details  of  the  experiment 
(training  observation). 

2.  He  will  reason  for  himself. 

3.  He  does  not  learn  the  truth  from  a  statement  made  by  you,  but  from 
an  observation  made  by  himself. 

The  exact  order  in  which  the  first  elements  are  studied  is  not  of  supreme 
importance,  but  let  there  be  some  logical  connection  in  the  order  in  whidi 
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you  consider  the  elements  which  will  appeal  to  the  student's  mind.  Study 
the  more  common  substances  first.  As  an  example  we  will  suppose  that  we 
start  with  air  and  find  that  hot  metals  will  take  something  from  the  air 
which  causes  the  metals  to  gain  in  weight  and  the  air  to  lose  its  power  of 
letting  a  candle  bum  in  it.  We  ask  our  beginner  what  other  substance  next 
to  air  is  most  common— K>n  his  replying  that  water  is  the  substance  we  then 
show  that  water  passed  over  hot  metals  undergoes  a  similar  change  such  as 
the  air  experienced  and  that  a  gas  is  obtained  which  does  not  allow  a  candle 
to  bum  in  it,  while  at  the  same  time  the  heated  metal  has  gained  in  weight 
and  appears  as  though  it  had  been  heated  in  air.  The  student  without  diffi- 
culty infers  that  air  and  water  therefore  contain  a  common  kind  of  matter, 
although  he  has  not  yet  seen  it  but  simply  its  effects,  and  that  the  gaseous 
portion  not  absorbed  by  the  metal  from  air  and  that  unabsqrbed  from 
water  while  both  are  colorless  and  extinguish  flame  can  be  easily  dia- 
tinguished  by  the  buming  of  one  gas  that,  from  water,  on  testing  with  a 
taper,  and  the  negative  result  with  the  other  obtained  from  air. 

You  remark.  "But  all  this  is  no  novelty — it  is  all  in  print  in  our  text 
books."  Tme.  indeed!  This  experiment  studied  by  the  student  from  the 
printed  page  is  of  little  value — if,  however,  it  is  brought  before  him  by 
actual  performance  in  the  lecture  room  or  laboratory  it  leaves  a  lasting 
impression  and  serves  as  a  sound  basis  for  a  beginner's  knowledge  of  the 
two  greatest  objects  of  study — air  and  water. 

The  decomposition  of  water  by  electrolysis  might  follow  next,  then  a 
study  of  O  and  H  by  themselves,  including  methods  for  their  easy  prepara- 
tion. We  then  pass  to  the  study  of  solid  common  salt  and  contrast  its 
stability  with  the  unstable  compound  which  yielded  O  for  our  experiments, 
KCIO,' 

Detemiining  that  heat  alone  will  not  affect  salt — it  is  dissolved  in  water 
and  clectrolyzetl,  yielding  by  double  decomposition  with  the  water — CI — H 
and  .VaOH.  .\ext  should  follow  the  work  with  HCl  and  CI.  (I  put  HCl 
brfore  CI  because  it  is  more  simply  prepared  and  because  the  student  can 
appreciate  better  how  salt  acting  on  H,SO.  yields  HCl  gas — after  experi- 
menting as  he  has  just  done  with  the  action  of  zinc  on  H,SO«. 

I  noe<l  not  detail  further  how  by  various  natural  relationships  other 
elements  may  be  taken  up  and  studied,  but  progress  should  always  be  by 
stepping  stones — not  so  far  removed  from  each  other  that  the  distance  will 
appear  to  require  a  jump  by  the  beginner.  We  do  net  want  him  to  "jump 
at  conclusions'*  and  so  aim  to  have  his  progress  steady  and  gradual. 

Many  of  the  earlier  expounders  of  chemical  knowledge  filled  the  first 
third  of  their  books  with  matter  relating  to  the  general  properties  of  matter, 
including  also  chapters  on  heat,  light,  electricity,  etc.,  which  many  of  us 
nowadays  require  the  beginner  to  have  previously  studied  under  the  titk 
of  ''physics.*'  I  have  found  it  best  to  supplement  this  knowledge  by  direct 
physical  experiments  wherever  they  have  some  specially  important  chemical 
bearing. 
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For  example,  the  evolution  of  heat  by  chemical  combination  becomes 
familiar  to  the  student  as  he  progresses  in  laboratory  work,  but  that  there 
is  a  quantitative  relation  is  generally  overlooked.  A  simple  experiment 
which  brings  the  quantitative  side  prominently  forward  in  the  action  of 
HNO.  on  reduced  copper  saved  from  the  copper  oxide  reduction  experi- 
ments. 

Using  lo  c.c.  of  HNO,  in  test  tube  with  a  thermometer  for  stirrer  I 
found  that  dropping  into  it  ^  gram  copper  gave  a  rise  of  154^.  Repeating 
the  experiment  with  a  different  weight  of  copper  but  same  quantity  of  add 
I  obtained  a  rise  of  31^  and  ask  my  beginners  how  much  copper  used. 
1.006.) 

Nothing  is  more  fundamental  than  Avogadro's  hypothesis.  For  the 
beginner  to  comprehend  this  theory  he  must  know  that  all  gases  have  the 
same  expansion  coefficient 

Professor  Hofmann's  apparatus  illustrates  the  general  fact  of  equal 
expansion  of  all  gases  for  equal  increments  of  temperature  admirably,  but 
does  not  give  us  any  means  of  arriving  at  the  figure  .00366  (the  mathe- 
matical coefficient)  which  we  use  so  often  in  our  calculations.  Lately  I  have 
tried  to  determine  this  constant  by  such  crude  apparatus  as  a  glass  flask  of 
known  capacity  plunged  into  a  hot  water  bath,  collecting  the  gas  expanded 
over  the  same  hot  water  bath  in  a  graduated  tube.  Here  are  two  results 
from  my  note  book :  Air  .0036,  H.  .0038. 

The  idea  of  concrete  molecules  of  gases  and  molecular  motion  the 
beginner  best  gains  by  comparison  of  their  velocities  by  simple  experiments 
in  gaseous  diffusion — helped  out  by  the  failure  of  an  effort  to  force  the 
molecules  through  the  porous  septum  by  direct  compression.  Further 
knowledge  regarding  molecules  is  added  to  by  experiments  in  weighing  the 
gases  under  like  conditions.  We  found  last  term  O  weighed  15.68 — CI 
35.29— N  13.92  times  H.  Having  found  the  weight  of  a  litre  of  H  and  CI 
gases  wc  next  weigh  HCl  gas  and  ask  ourselves  how  we  explain  the  fact 
that  one  litre  of  CI  plus  one  litre  of  H  weighs  enough  to  make  two  litres  of 
HCl  gas — splitting  of  the  molecules — the  idea  of  atoms  established. 

So  far  I  have  taken  your  time  in  discussing  what  is  largely  brought 
out  in  the  lecture  room  period.  Far  more  important  and  much  more  difficult 
to  carr>'  forward  with  large  classes  is  the  laboratory  work.  The  first  two 
or  three  laboratory  experiments  should  be  performed  under  the  direct  per- 
sonal direction  of  the  teacher  but  without  the  use  of  any  guide  in  the  nature 
of  a  manual  or  printed  sheets.  The  beginner  will  then  pay  better  atttention 
to  what  he  himself  is  doing  and  less  to  what  the  directions  say  he  should 
do.  He  will  also  be  more  observant  of  what  is  taught  him  at  the  lecture  or 
recitation  period. 

From  the  first  I  have  felt  that  carelessness  on  the  part  of  the  student 
was  induced  by  a  course  in  ''phenomena  experiments."  By  this  expression 
I  mean  that  kind  of  experimentation  on  the  part  of  the  student  in  which 
he  is  to  do  something  and  simply  note  what  occurs.  You  may  require  him 
to  weigh  and  measure  the  various  materials  which  he  uses  for  his  experi* 
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ment,  but  if  at  the  end  of  the  experiment  he  does  not  have  m  final  weighing 
and  calculation  he  is  not  much  more  benefited  than  if  he  had  been  pennitted 
simply  to  **dose  out"  his  materials. 

The  past  year  we  have  had  each  beginner  devote  as  much  time  to 
experiments  of  a  quantitative  character  as  of  the  purely  phenomenal.  Simple 
open-pan  balances  costing  $8.75  and  permitting  weighing  to  a  milligram  have 
enabled  our  students  to  keep  improving  in  exactness  from  day  to  day  and 
see  for  themselves  that  they  could  become  more  expert 

Introduce  plenty  of  simple  mathematical  calculations  wherever  possible, 
but  always  have  them  based  on  a  weight  experiment  performed  by  yourself 
or  the  student.  Do  not  murder  the  student's  interest  by  giving  him  such 
problems  as  this  to  work :  **  What  per  cent  of  crystallized  blue  vitriol  may  be 
obtained  from  water  cement  of  which  150  pounds  have  the  capacity  of 
miking  an  iron  bar  placed  in  it  weigh  250  grams  heavier?"  (Stammer's 
Chemical  Problems,  ex.  21,  p.  54).  How  old  was  Ann?  would  be  of  more 
interest  and  fully  as  important. 

Give  variety  to  the  work  by  performing  yourself  occasionally  some 
exf)eriment  at  the  close  of  the  period,  announcing  that  the  conclusions  to 
be  drawn  from  the  experiment  are  to  be  discussed  by  the  class  at  the  next 
recitation.  Never  perform  yourself  nor  have  the  student  perform  an 
experiment  which  has  no  scientific  nor  practical  value,  but  is  simply  prett>'. 
Lay  emphasis  on  tests  for  elements  and  compounds  from  the  beginning.  A 
test  for  an  element  is  simply  one  of  its  distinguishing  characteristics  and  it 
can  be  well  considered  at  the  time  the  first  study  of  the  element  is  b^un. 
Nothing  is  fi^ained  by  postponing  **tests"  until  qualitative  analysis  is  reached. 
Always  exhibit,  if  possible,  the  natural  source  of  the  element.  A  small 
collection  of  the  more  important  minerals  is  of  the  greatest  value  for  this 
puqwsc. 

Chemistry  cannot  be  "carried  bv  assault'* — like  Port  Arthur,  it  must  be 
approached  gradually  and  tunnelled  into  before  even  the  outworks  can  be 
surmounte<l. 

At  one  time  with  my  classes  I  spent  a  good  deal  of  time  at  the  very 
first  ''studying  the  plans  of  the  fortifications"  by  the  use  of  text  books.  How 
we  did  study  and  recite  definitions  of  the  terms:  Atom,  molecule,  atonic 
weight,  and  molecular  weight.  Using  the  word  "Crith"  frequently  to  help 
us  out.  These  terms  and  definitions  came  first  in  the  text  book  and  so  I 
thought  must  be  first  attacked  and  conquered.  Had  we  any  facts  of  our 
own  derived  from  experiment  from  which  to  draw  conclusions  illustrating 
a  need  for  these  definitions  ?  No.  certainly  not — but  bye  and  bye  we  shotld 
need  to  use  tliese  terms,  we  were  assured  by  the  text  book  writer,  and  so 
loaded  them  in.  I  am  not  here  today  to  oppose  the  use  of  a  good  text  book 
by  the  beginner  in  chemistr\'.  far  from  it.  We  beginners  need  all  the  help 
we  can  get,  but  at  best  a  text  book  is  only  an  aid.  The  object  of  chemical 
study  should  be  "the  thing'*  itself  to  know  its  properties  at  first  hand,  and 
the  beginner  becoming  accustomed  to  experiment  and  reason  for  himself 
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is  enabled  to  work  out  his  own  chemical  salvation,  assisted  by  the  text  book 
and  teacher,  but  dominated  by  neither. 

The  best  text  book  for  the  beginner  is  not  one  which  tells  him  all 
about  it,  entering  into  the  minutest  detail,  but  rather  the  one  which  stimu- 
lates him  to  reason  for  himself  and  extend  his  knowledge  beyond  book- 
described  experiments. 

We  cannot  know  it  all.  In  Ostwald's  Conversations  on  Chemistry  (a 
dialogue  which  I  recommend  as  being  full  of  good  things  for  instructors 
to  ponder)  the  master  says: 

**M.    Today  we  will  learn  more  about  oxygen. 

'*P.     I  know  about  it  already. 

**M.  Only  very  superficially,  for  you  only  know  a  very  small  part  of 
what  is  known  about  it.  and  what  I  am  going  to  tell  you  is  only  a  little  part 
of  what  is  known. 

*T.     But  you  know  all  about  it. 

**M.  No,  I  do  not  think  there  is  a  single  man  who  really  knows  all 
that  is  known  about  oxygen.'' 

I  have  digressed  too  largely,  perhaps,  from  my  assigned  topic,  but  I 
feel  strongly  that  the  good  accomplished  by  chemiod  study  is  as  much,  if 
not  more,  due  to  the  mental  development  and  training  afforded  the  beginner 
as  to  the  greater  familiarity  with  elementary  substances  and  compounds  with 
which  he  is  brought  into  contact  in  the  course  of  his  study.  Few  of  us  who 
study  chemistry  ever  make  it  a  life  specialty.  The  value  of  the  work  to  the 
average  student  then  must  lie  in  the  training  which  it  gives  and,  if  properly 
presented,  the  better  view  which  he  gains  of  his  relation  as  a  living  individual 
to  the  universe  of  matter. 


THE  CHEMISTRY  NOTE  BOOK. 


E.   J.    WILSON,  ADRIAN. 


The  senses  are  the  servants  of  the  mind,  they  are  the  channels  through 
which  it  obtains  knowledge ;  if  we  were  to  cut  them  off,  the  mind,  if  it  could 
exist  at  all.  must  do  so  in  perpetual  darkness.  We  understand  and  remem- 
ber best,  what  we  see  and  do.  All  knowledge  is  gained  by  sense  impres- 
sions. In  the  laboratory  knowledge  is  gained  by  means  of  all  the  senses; 
we  see.  hear,  feel,  taste,  and  smell, ;  handle,  weigh,  measure  and  compare. 
If  properly  conducted  laboratory  work  is,  therefore,  excellent  training, 
not  alone  in  sense  perception,  but  in  logical  thinking  or  reasoning  as  welL 

If  it  be  true,  that  knowledge  is  gained  by  means  of  the  senses,  how 
important  it  is  that  the  senses  be  trained,  so  that  they  may  furnish  us  with 
ri^t  impressions  and  thus  lead  us  to  form  correct  perceptions  or  ideas. 
A  good  coarse  in  laboratory  work  is  the  best  sense  training;  it  harmonizes 
the  action  of  eye,  hand  and  brain  so  that  tbey  work  in  unison. 
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Every  idea  tends  to,  and  should  find  expression,  either  in  a  word  or 
an  act.  Our  pupils  receive  sense  impressions  and  thus  gain  ideas  in  the 
laborator>'.  They  also  have  an  opportunity  to  give  expression  to  some 
of  these  ideas  in  the  manipulations  required  and  of  more  of  them  directly 
to  us  in  the  laboratory,  during  the  progress  of  the  experiment,  or  later 
in  the  class  room  quiz.  We  cannot  give  every  pupil  an  opportunity  to 
express  himself  orally;  and  even  if  we  could,  the  first  crude  expression 
needs  clarifying,  clothing  in  better  English,  and  stating  in  a  dear,  simple 
way  that  means  exactly  what  he  wishes  to  express, — ^no  more  and  no  less, — 
thus  the  function  of  the  laboratory'  note-book.  The  pupil  here  finds  an 
opportunity  to  express  the  ideas  obtained  in  the  laboratory, — and  not  that 
alone, — but  to  compare  certain  facts,  and  by  a  process  of  reasoning,  draw 
definite  conclusions  from  related  phenomena.  It  seems  to  me  that  this 
process  of  reasoning  is  of  inestimable  value.  Man  differs  from  the  lower 
animals  in  that  he  has  the  power  to  think,  to  reason,  and  compare.  Every 
exercise  of  mind  which  requires  reasoning  is,  thus,  an  aid  in  lifting  man 
above  the  brute;  in  raising  him  toward  his  proper  sphere  as  a  being  that 
finds  the  greatest  pleasure  in  the  things  which  pertain  to  the  mental  life. 

If  the  note-book  is  to  serve  this  important  office,  that  of  a  medium  by 
which  the  pupil  is  to  express  and  clarify  his  ideas, — and  I  believe  the  idea 
is  not  acceptably  complete  until  it  is  expressed — how  important  that  the  data 
used,  the  facts  stated,  and  the  conclusions  drawn  shall  be  the  pupil's  ver>' 
own.  The  order  of  the  development  of  an  idea  is  first,  stimulus,  second, 
sensation,  third,  comparison  or  association,  fourth,  idea.  The  senses  are 
the  avenues  to  the  mind.  The  more  vivid  and  varied  the  sense  impressions, 
the  more  forcible  the  sensation ;  the  clearer  the  ideas,  and  the  longer  they 
remain  in  consciousness.  If.  therefore,  the  pupil  has  not  obtained  his 
knowledge  at  first  hand  and  thus  received  forcible  and  varied  sense  impres- 
sions, the  ideas,  if  formed  at  all,  are  vague  and  soon  drop  into  subcon- 
sciousness or  are  entirely  forgotten.  But  are  ideas  formed  ?  Do  not  pupils 
get  words  without  ideas  in  many  instances?  The  question  is  how  can  the 
note-book  be  made  to  best  fill  its  important  place  in  chemistry  teaching? 
When  and  how  and  where  shall  it  be  written?  When  examined  and  how 
corrected  bv  the  instructor?  What  we  want  is  not  an  ideal  wav  which  is 
not  practicable,  but  the  practicable  way  which  most  nearly  approaches  the 
ideal.  In  my  judgment,  the  ideal  way  would  be  to  require  the  student  to 
write  up  all  his  notes,  make  his  comparisons  and  draw  his  conclusions, 
independently  in  the  laboratory,  under  the  surveillance  of  the  instructor; 
and  not  he  allowed  to  carry  his  notes  away  with  him  to  be  completed; 
but  be  recjuired  to  submit  them  for  examination  and  correction  before  leav- 
ing the  room.  .\s  soon  as  an  experiment  was  completed  ^d  satisfactorily 
written  up,  the  notes  could  be  examined  and  returned  to  the  student  for 
future  reference  in  reviews,  laborator\'  work,  etc. 

While  I  believe  the  above  to  be  the  ideal  wav  I  do  not  consider  it  a 
practiceable  way,  in  most  high  schools.    The  time  given  to  laboratory  work 
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is  too  short  and  can  be  better  spent  in  becoming  acquainted  with  nature 
at  first  hand,  than  in  the  analysis  and  correlation  of  results,  making  com- 
putations, and  attention  to  the  form  of  record.  I  do  not  mean  that  the 
pupil  should  keep  no  record  of  the  results  of  an  experiment  at  the  time 
of  making  the  observations;  on  the  contrary,  I  believe  that  all  results 
should  be  recorded  at  once, — ^but  in  a  brief  way,  just  enough  being  written 
to  enable  the  pupil  to  recall  later  the  phenomena  witnessed  in  the  laboratory. 
The  pupil  should,  then,  in  the  quiet  of  his  study,  make  his  final  record  of 
the  experiment.  This  final  record  should  be  written  with  care  and  should 
show  thought  and  discrimination;  it  should  be  the  pupil's  best  effort  in 
every  way. 

.As  to  what  should  be  put  in  the  note-book,  it  seems  to  me  that  either 
of  two  plans  may  be  followed.  First,  the  student  might  be  required  to 
tell  how  he  performed  the  experiment  and  state  the  results  and  conclusions 
in  a  connected  way  so  that  an  examination  of  the  note-book  would  reveal 
all  the  details.  Second,  he  might  be  allowed  to  refer  to  the  laboratory'  manual 
for  manipulations  and  state  results  and  conclusions  only.  The  latter  method 
takes  much  less  of  the  pupil's  time  and  shows  equally  well  how  the  experi- 
ment was  performed.  The  references  to  the  manual  can  be  easily  made, 
if  the  directions  are  divided  into  lettered  or  numbered  paragraphs.  In  case 
a  paragraph  contains  simply  directions  for  setting  up  the  experiment,  the 
number  of  the  paragraph  and  the  statement — I  did  as  required — is  sufficient. 
If  a  result  is  obtained,  I  believe  it  should  be  so  stated  as  to  include  the  con- 
ditions which  produced  it.  The  former  method  is  the  more  complete;  the 
more  scientific;  it  is  the  research  method  and  is  to  be  preferred  if  time 
permits.     Is  it  always  to  be  preferred?    I  do  not  know. 

It  seems  to  me  a  waste  of  the  pupiKs  time,  to  require  him  to  copy  lists 
of  apparatus  and  materials  from  his  laboratory  outline.  An  appropriate 
diagram  should  be  made ;  this,  with  a  few  words  of  explanation,  will  suffice, 
in  many  instances,  to  show  how  the  experiment  was  performed,  and  is  of 
value  to  the  student.  Many  experiments  require  no  diagrams, — those  in 
which  nothing  but  test  tubes  are  used,  for  example.  The  lecture  experi- 
ments, performed  by  the  instructor,  should  be  written  up,  accompanied  by 
diagrams  of  the  apparatus  used,  and  bound  together  in  a  separate  portion 
of  the  note-book. 

I  will  now  present,  briefly,  the  method  I  am  following  and  leave  the 
subject  with  you  for  discussion,  hoping  that  I  may  receive  some  helpful  ideas 
from  those  of  riper  experience. 

At  the  time  of  performing  the  experiment  I  require  each  pupil  to  fill 
out  a  dau  sheet.  These  are  left  with  me  at  the  close  of  the  laboratory 
period  and  are  made  as  brief  as  possible ;  just  enough  being  written  so  that 
I  am  able  to  tell  whether  they  performed  the  experiment  correctly  and  saw 
what  I  wished  them  to  see.  I  examine  this  rough  record;  designate  por- 
tions to  be  repeated  or  indicates  its  acceptance  by  a  suitable  check ;  give  the 
student  credit  in  my  laboratory  record  book,  and  return  it  the  folk>wing  day. 
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If  any  portion  of  the  experiment  is  to  be  repeated,  the  student  does  so,  makes 
the  correction  in  his  data  sheet  and  returns  it  for  criticism.  When  accepted, 
the  experiment  is  written  up  on  the  detached  leaves  of  a  pennaneot  note- 
book. These  leaves,  containing  a  record  of  the  work  completed  during  the 
preceding  week,  are  handed  in  each  Monday  and  are  returned  to  the  student 
within  a  few  days.  A  record  of  relative  merit,  to  be  taken  into  consideratioo 
in  making  out  monthly  grades  and  final  standings,  can,  conveniently,  be 
made  at  the  time  of  examining  the  notes. 

Finally,  allow  me  to  state  two  reasons  why  I  use  this  method.  First, 
it  saves  the  pupil's  time  in  the  laborator\' ;  he  is  not  trying  to  write  elaborate 
notes  while  he  should  be  observing  or  attending  to  the  details  of  manipula- 
tion. Second,  it  enables  the  teacher  to  be  reasonably  certain  that  the  pupO 
actually  performed  the  experiment.  Of  course,  we  teachers  of  chemistry, 
who  love  the  science,  may  find  it  difficult  to  understand  why  any  person 
should  tr>'  to  avoid  performing  an  experiment ;  still,  we  know  that  all  minds 
are  not  constituted  alike,  and  that  it  is  somewhat  difficult  for  some  people 
to  realize  the  importance  of  obtaining  a  knowledge  of  nature's  laws  by 
direct  contact;  it,  therefore,  behooves  us  to  exercise  care  that  one  great 
object  of  the  course  in  laboratory'  chemistr>', — the  acquisition  of  the  scientific 
method, — be  not  thwarted. 


QU.ANTIT.ATIVE  DETERMIX.ATION  OF  THE  STRENGTH  OF  AN 
.ACID  BY  A  WEIGHT  AMOUNT  OF  SODIUM 


M.  A.  COBB.  LANSI.NG,  MICH. 


It  is  <iifficult  for  the  student  to  get  a  practical  idea  of  the  strength  of 
an  acid.  I  have  foim<l  the  following  method  helpful.  I  first  saw  the  method 
use<!  at  the  Michigan  .Agricultural  College;  it  is  also  given  in  Clarke  ft 
I>ennis*  Laboratorv  Manual. 

.\s  illustrative  of  the  method  I  shall  try  to  determine  the  acid  strength 
of  vinegar.  Fill  a  burette  with  acid,  weigh  a  watch  glass,  cut  and  remove 
the  cr>atin^  from  a  piece  of  sodium  the  size  of  a  small  bean  (.100  g  to 
.175  g).  weigh  as  soon  as  possible:  put  about  25  c.c.  of  distilled  water  in  a 
test  tuf)e  or  tall  beaker.  Prof.  Keclzie  uses  a  beaker  with  a  tube,  the  lower 
end  in  water. 

Now  drop  the  sodium  on  the  water :  after  the  action  has  ceased  wash 
any  adhering  particles  into  the  dish:  add  more  water  (100  c.c.)  in  using 
vinegar:  titrate  using  phenol  phthalein  for  the  indicator  in  the  case  of 
vinegar. 

The  sodium  will  produce  a  definite  amount  of  sodium  hydroscid,  which 
neutralizes  a  definite  amount  of  acetic  acid.  From  the  known  amount  of 
sodium  we  are  to  calculate  the  amount  of  hydroxide  produced  and  the  amount 
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of  acid  this  will  neutralize.    Dividing  by  the  amount  of  acid  used  gives  the 
amount  in  each  cc.    Tabulate  as  follows: 
(i)  Weight  of  sodium. 

(a)  Amount  of  sodium  hydroxide  produced :  Na  +  H,0  =  NaHO  +  H 

^305  gives  40.05 
( I )     **    how  much  ? 

(3)  Amount  of  acid  neutralized:  NaHO  +  HQH A  =  NaCJIA + 

H.O 

40.05  neutralizes  60 

(2)  g  neutralizes  how  much? 

(4)  Number  of  cc.  acid  used. 

(5)  Amount  of  add  in  each  cc.  (3)  -h  (4). 

(6)  If  the  specific  gravity  of  the  acid  varies  much  from  i  this  may  be 
found  and  the  %  acid  calculated,  (5)  -f-  sp.  gr.  =  —  %. 

The  above  experiment  can  be  easily  worked  in  any  laboratory.  Strong 
add  may  be  diluted  until  it  takes  at  least  5  cc  of  the  acid  for  good  results, 
The  balance  need  not  be  necessarily  ver>'  sensitive. 

The  method  gives  an  easy  and  accurate  way  for  determining  the  acid 
strength.  This  is  a  source  of  gratification  to  the  student.  It  teaches  the 
practical  use  of  formulae  and  strengthens  his  faith  in  them  and  gives  the  stu- 
dent some  exact  idea  of  add  strength. 

As  to  the  accuracy  of  the  method  I  give  results  of  several  consecutive 
trials  using  HtSO«. 

.04819 
.04827 
.04800 
Another  method  gave  for  the  same  acid  .04785. 


ANALYSIS  OF  NITRIC  ACID 


B.   W.   PEET,   MICHIGAN  STATE  NORMAL  COLLEGE 


Chemistry  has  to  deal  with  the  composition  of  things.  Hence,  any 
experiment  that  illustrates  in  a  simple  way  the  composition  of  the  common 
chemical  compounds  is  a  valuable  one  for  beginning  students  in  chemistry. 

Most  texts  take  up  the  study  of  adds,  bases  and  salts,  and  the  compo- 
sition of  ammonia  before  the  study  of  nitric  add,  so  the  student  is  able  to 
grasp  the  full  meaning  of  the  experiment  as  here  given. 

(a)  Any  solution  that  contains  hydrogen  ions  will  turn  blue  litmus 
red.  Add  a  drop  of  nitric  add  to  a  strip  of  blue  litmus  paper.  It  turns 
^'fd — hence  nitric  add  contains  hydrogen. 

(b)  Into  a  test-tube  put  4  or  5  cc  of  water,  add  10  or  la  drops  of  con- 
centrated nitric  add  and  stand  in  the  test-tube  rack  or  an  empty  wide- 
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mouthed  bottle.  Add  a  piece  of  sodium  hydroxide  about  twice  as  large  as  a 
good-sized  pea  and  shake  a  few  times ;  then  add  a  few  pieces  of  aluminium 
wire  and  if  necessar>'  heat  over  the  Bunsen  flame  uitil  the  action  of  is  quite 
vigorous.  Test  the  odor  of  the  escaping  gas  and  note  its  action  on  moist  red 
litmus  paper.  It  is  very  evident  that  ammonia  is  liberated.  When  sodium 
hydroxide  is  placed  on  aluminium,  hydrogen  is  liberated  and  the  nascent 
hydrogen  reduces  the  nitric  acid,  forming  ammonia  and  water.  The  student 
already  knows  the  composition  of  ammonia  and  can  readily  reason  that  the 
source  of  the  nitrogen  must  be  from  the  nitric  acid. 

(c)  Place  about  a  gram  of  coarsely  powdered  ferrous  sulphide  in  a  t^t* 
tube,  cover  with  concentrated  nitric  acid,  and  heat  a  few  minutes  in  a  hood. 
Allow  the  solution  to  cool ;  dilute  with  two  or  three  times  its  volume  of  dis- 
tilled water ;  decant  a  portion  of  the  dilute  solution  and  test  for  the  SO«  ion 
by  adding  barium  chloride.  A  heavy  white  precipitate  of  barium  sulphate 
indicates  the  presence  of  the  SO«  ion.  The  student  can  readily  reason  out 
the  source  of  the  oxygen.  The  experiment  thus  shows  nitric  acid  to  be 
composed  of  hydrogen,  nitrogen  and  oxygen. 


QUAXTIT.\TIVE  RELATIONS  BETWEEN  ACIDS,  BASES  AND 

S.\LTS— THE  PREPARATION  OF  PRIMARY  AND 

SECO.VDARY  SALTS  OF  SULPHURIC  ACID 


R.    R-    PLT.VAM.    EASTER.N    HIGH    SCHOOL,    DBTROIT 


There  seems  to  be  little  call  for  a  lengthy  report  upon  this  subject  just 
now.  The  main  part  of  the  matter  was  so  thoroughly  covered  by  Mr.  Imvin 
last  year  that  there  is  little  to  be  said.  In  his  report  he  describe<l  experi- 
mental work  that  has  been  successfully  presented  for  several  years.  This 
work  covers  the  ground  well,  and  I  do  not  at  present  see  that  it  can  be  much 
improved  upon. 

The  works  is  as  follows : — Normal  solutions  of  caustic  soda  and  caustic 
potash  and  of  sulphuric,  hydrochloric  and  nitric  acids  are  provided.  From 
these  each  pupil  prepares  about  half  a  liter  of  decinormal  strength.  The 
basic  solutions  are  then  titrated  against  the  acids,  using  phenolphthalein  as 
indicator.  For  this  purpose  two  burettes  may  be  used,  though,  probably,  it 
is  as  well  to  use  one  burette  and  a  pipette,  as  the  results  are  just  as  satis- 
factory, and  the  pupil  gets  some  practice  in  the  use  of  the  latter  instrument. 
The  following  calculations  should  be  made  from  the  experiments:  (a)  The 
number  of  gram-equivalents  of  each  base  required  to  neutralize  a  gram* 
equivalent  of  each  acid,  (b)  The  number  of  gram-equivalents  of  each  add 
required  to  neutralize  each  base,  (r)  The  number  of  gram-equivalents  of 
the  bases  of  equal  neutralizing  power.     Finally  equations  for  each  reaction 
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may  be  written,  and  the  numbers  given  by  the  above  calculations  compared 
wiUi  those  expressed  by  the  equations.  It  might  be  a  good  plan  to  introduce 
one  or  two  "unknowns"  at  this  point.  For  this  purpose  solutions  of  any  of 
the  above  bases  or  acids  of  about  semi-normal  strength  may  be  given  out. 
The  percentage  of  the  base  or  of  acid  may  be  determined  by  titration  and 
calculation.  The  pupil  can,  in  this  way,  easily  get  hold  of  the  principles 
of  simple  volumetric  analysis,  and  the  methods  of  calculating  the  results  of 
such  analyses.  It  will  probably  be  best  to  weigh  a  measured  volume  of  the 
liquid,  and  then  titrate  an  aliquot  part  of  this  in  the  ordinary  way. 

The  two  sulphates  of  sodium,  for  example,  may  be  prepared  from  the 
same  normal  solutions  as  are  used  in  the  above  work.  Measure  out  25  c.c. 
of  normal  sodium  hydroxide  into  each  of  two  beakers.  Neutralize  the  con- 
tents of  one  beaker  exactly  with  normal  sulphuric  acid,  using  litmus  paper 
as  indicator.  The  contents  of  the  second  beaker  are  likewise  exactly  neutral- 
ized with  normal  sulphuric  acid,  the  volume  of  the  latter  being  noted. 
Then  an  equal  volume  of  nonnal  sulphuric  acid  is  added.  The  contents 
of  both  beakers  are  evaporated  to  crystallization,  and  the  products  com- 
pared as  to  solubility,  taste,  reaction  to  litmus,  melting  point  and  action 
upon  magnesium.  The  same  experiment  may  be  repeated,  in  all  its  detail, 
using  normal  hydrochloric  acid  in  place  of  normal  sulphuric.  The  results 
in  the  first  case  are,  of  course,  primary  and  secondary  sulphates  of  sodium, 
in  the  second,  common  salt.  These  experiments  should  serve  to  open  up  the 
question  of  acid  and  normal  salts,  and  should  show,  in  some  small  degree, 
how  the  question  can  be  settled.  They  also  have  a  bearing  upon  the 
formula  of  hydrochloric  acid.  The  results  of  the  experiments,  naturally, 
cannot  be  taken  as  proofs  of  an>'thing  excepting  the  fact  that  we  do  have 
two  sulphates  of  sodium,  one  of  which  contains  hydrogen,  and  the  fact 
that,  by  this  method,  we  cannot  produce  two  chlorides  of  sodium.  This 
result  in  the  pupil's  mind  is  much  better  than  that  arising  from  the  course 
of  reasoning  carried  out  in  too  many  class  rooms  and  text-books: — "The 
molecule  of  sulphuric  acid  contains  two  replaceable  atoms  of  hydrogen, 
therefore,  we  have  two  sulphates  of  sodium;  the  molecule  of  hydrochloric 
acid,  on  the  other  hand,  contains  but  one  refrfaceable  hydrogen  atom, 
hence  we  can  have  but  one  chloride  of  sodium." 

And  now,  having,  rather  vaguely,  I  fear,  answered  certain  questions,  I 
may  be  pardoned  if  I  ask  one  or  two  on  my  own  account  How  much,  and 
what  theor\'  shall  we  put  into  our  woiic?  How  much  atomic  hypothesis? 
What  shall  we  do  about  valence?  How  much  equation  writing  shall  we 
attempt?  How  far  is  it  wise  to  carry  our  drill  on  formula  writing?  Is  it  a 
good  plan  to  make  such  general  statements  as,  for  example,  "All  common 
metallic  hydroxides  excepting  those  of  the  alkalie  and  aUodine  earth  metals 
are  insoluble  in  water,  the  latter  slightly  so,"  and  then  make  such  general 
sutements  the  basis  of  specific  statements  as  to  the  method  of  preparing 
particular  compounds?    What  is  the  place  of  the  electrolytic  dissociation 
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theory  in  secondary  instruction  in  chemistry?  I  hope  that  this  section  of 
the  Schoolmasters'  Gub  can  take  up  such  questions  as  these  in  the  near 
future,  and  approve  some  plan  of  teaching. 


THE  VOLUMETRIC  COMPOSITION  OF  WATER  VAPOR.* 


PROFESSOR  GEORGE  A.    HUUETT,   UNIVERSITY  OF   MICHIGAN. 


The  volumetric  relations  of  interacting  gases  and  vapors  are  of  funda- 
mental importance  in  our  atomic  and  molecular  theories,  and  Hoffmann 
has  done  a  very  considerable  service  in  devising  many  experiments  to  dem- 
onstrate these  fundamental  facts.  But  the  experiment  as  commonly  per- 
formed to  show  the  volumetric  composition  of  water  vapor  is  difficult  to 
carry  out  and  most  frequently  fails  as  water  vapor  is  very  liable  to  appear 
in  the  eudiometer  tube  when  steam  is  passed  through  the  jacket,  and  then 
it  is  necessary  to  dismantle  the  apparatus  before  another  trial.  This  and 
other  difficulties  frequently  necessitate  postponing  the  experiment  and  dis- 
cussion until  the  next  lecture. 

I  have  used,  for  several  years,  an  apparatus  that  gives  ver>'  satisfactor>' 
results,  and  have  been  asked  to  describe  the  experiment.  The  apparatus 
allows  one  to  repeat  the  experiment  without  dismantling  or  even  stopping 
the  steam  in  the  heating  jacket,  and  has  the  advantage  of  an  adjustable 
mercury  reservoir,  which  is  joined  by  a  rubber  tube  to  the  straight  eudeo- 
mt'ter  tube.  The  essential  feature  of  the  method  is  a  capillary  tube  sealed 
to  the  top  of  the  eudeometer  tube  and  extending  outside  the  steam  jacket. 
Water  vap9r  can  be  removed  through  this  tube,  so  it  is  not  necessary  to  dry 
the  mercury  or  tube  before  setting  up  the  apparatus.  The  detonating  gas 
mixture  <2  vol.  H,  and  i  vol.  Oj  is  also  introduced  through  this  capillary 
ami  then  the  capillary  is  filled  with  mercury,  closing  it  at  the  point  where  it  is 
sealed  onto  the  eudeometer  tube  and  inside  the  steam  jacket. 

The  accc)mpan\ing  figure  gives  a  drawing  of  the  essential  parts  of  the 
apfKiratus.  <  L  L )  )  is  a  glass  jacket  some  5x60  cm.  closed  with  split  corks, 
which  bear  the  graduated  endeometer  tube  (C  D)  13^x65  cm.  This  tube  is 
provided  at  (C)  with  the  usual  platinum  wires  and  well  insulated  leads 
which  are  joined  to  a  Rhumkorff  coil  for  exploding  the  gas  mixture.  .At  C  is 
sealed  in  a  capillary  ( i  mm.  l)ore)  tube,  12  cm.  long  and  ending  in  the  two- 
wav  cock.  B.  This  cock  B  communicates  with  the  little  mercun-  reservoir  A 
or  through  the  tube  ( F)  to  the  exit  (I)  or  down  to  the  detonating  gas  gen- 
erator K,  depending  on  the  position  of  the  three-way  cock  (E).  K,  the 
detonating  gas  generator,  is  some  2^^x15  cm.,  provided  with  small  platinum 


*A  lecture  experiment. 
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electrodes;  the  generator  is  provided  at  G  with  sulphuric  acid  drying  bulb*; 
at  (FF)  are  rubber  joints  to  make  the  apparatus  flexible.  (With  a  little  skill 
in  glass  blowing  we  can  make  a  very  cheap  generator  from  a  glass  tubing, 
leaving  the  bottom  of  the  generator  <^ien  for  a  cork  which  carries  two  nickel 
electrodes) .  It  is  best  to  use  a  1$%  solution  of  caustic  soda  or  caustic  potash 
in  the  generator,  to  avoid  the  formation  of  ozone.  An  ampere  current  will 
yield  about  I3  c.c.  of  detonating  gas  per  minute  and  about  4  vcrits  is  necessary 


for  this  purpose  with  the  above  generator.  A  convenient  switch  is  needed 
in  the  battery  circuit  to  make  and  break  the  generating  current  at  will.  The 
generator  must  be  allowed  to  run  long  enough  to  remove  all  air  from  the 
generator,  dryer,  etc.,  through  the  code  (E)  and  exh  (I).  R  is  an 
adjustable  mercury  reservoir  held  in  a  three-qturter  ring  which  alkiws  of  its 
being  removed  for  rapid  lowering  and  raising.  The  jacket  is  heated  by 
steam  from  a  Urge  flask  of  boiling  water.  The  exit  is  below  and  if  other 
vapors  than  steam  arc  used  for  higtier  temperature  a  condenser  is  attached  to 
the  lower  outlet. 

After  the  apparatus  is  set  up  and  steam  begins  to  pass  thnn^  the 
jacket,  water  vapor  may  appear  in  the  endeometer  tube.    To  remove  this 
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the  cocks  B  and  E  are  turned  so  as  to  communicate  with  the  exit  (I),  and  by 
raising  and  lowering  the  reservoir  several  times  the  vapor  is  swept  out  by  the 
air  that  is  drawn  in  and  forced  out.  The  generator  is  now  started  and  the 
cock  E  turned  to  bring  the  gases  into  the  apparatus.  After  some  of  the 
gases  have  been  introduced  into  the  endeometer  tube  it  is  well  to  turn  the 
cock  E  and  force  them  out  through  I  and  then  fill  for  the  experiment.  When 
the  desired  volume  of  detonating  gas  is  introduced,  the  batter>'  circtiit  is 
broken  and  the  cock  B  is  turned  to  communicate  with  the  little  reservoir  A 
filling  the  capillary  with  mercur>'  and  closing  the  endeometer  tube  off  at  C. 
The  cock  B  is  then  closed.  The  volume  of  detonating  gas  is  measured  and 
after  lowering  the  reservoir  to  rarify  the  gases  they  are  exploded,  and  the 
resulting  volume  of  vapor  measured.  The  experiment  can  be  repeated  in  a 
ver>*  short  time,  first  removing  the  vapor  as  above  described.  The  lead  wires 
must  be  well  insulatcii  and  insure  a  spark  at  the  platinum  points.  It  is  well 
to  have  one  at  least  |>as$  through  a  small  glass  tube  in  the  upper  cork.  If 
steam  is  used  in  the  jacket  it  will  be  necessar}'  to  measure  the  vapor  formed 
under  diminishing  pressure,  for  the  water  vapor  deviates  considerably  from 
the  gas  laws  at  the  boiling  point  of  water:  one  can  easily  measure  all  vol- 
umes under  diminished  pressure  by  keeping  the  reservoir  a  definite,  measured, 
distance  below  the  mercury  in  the  endeometer  tube  by  using  a  short  measur- 
ing stick.  If  it  is  considered  more  desirable  to  measure  the  gases  and  vapor 
at  atmospheric  pressure,  one  may  use  amyl  alcohol,  giving  a  temperature  of 
about  130''.  and  then  a  condenser  is  to  be  used  for  the  outlet.  With  a  little 
skill  in  glass  blowing  we  can  easily  construct  the  above  apparatus  as  the 
ciHrks  used  are  commonly  at  hand.  Such  an  apparatus  was  exhibited  at  the 
last  meeting  of  the  Michigan  Sch<x>lmasters*  Club,  and  gave  as  a  result  20.8 
c.c.  detonating  gas  and  14.05  water  vapor,  and  many  of  the  results  are  even 
better  than  this. 


.\  SI.MPLK  KXPERI.MENT  TO  DETERMINE  THE  VOLUMETRIC 

C<)Ml»i)SITIO.\   OF   .\MMO.\lA. 


USVS   S.    PARMF.LEE,    FI.I.NT. 


By  tlie  use  of  very  simple  apparatus  it  is  possible  to  determine  the 
volumes  of  hydrogen  and  nitrogen  in  ammonia. 

This  is  an  experiment  that  the  student  can  perform  successfully  and 
ct>mprehen<l  thoroughly. 

.Almost  any  kind  of  a  tube  can  be  used :  plain  tubing,  gas  tube,  burette 
or  Hoffmann  tube.    A  tube  fitted  with  a  glass  stop-cock  is  preferable. 

The  tube  ( B )  used  for  this  experiment  is  a  plain  burette  fitted  with  a 
rubber  stopper  (A)  at  the  large  end  (P)  and  a  short  piece  of  rubber  tubing 
(C)  with  pinch  clamp  <  E)  at  the  other  end. 
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From  a  small  chlorine  generator  that  has  been  running  at  least  ten 
minutes  fill  the  tube  by  displacement  of  water.  When  full  pinch  the  clamp 
an  instant  and  let  the  increased  pressure  of  the  gas  drive  the  few  drops  of 
water  up  through  the  rubber  tube. 

Allow  the  tube  to  stand  in  the  trough  till  the  water  runs  down  the 
sides,  finally  adding  chlorine,  if  necessary,  to  fill  it 

Close  the  open  end  with  the  stopper  (A)  pushed  firmly  in,  and  again 
slightly  pinch  the  clamp.    (Do  not  warm  the  gas  by  handling  the  tube). 
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Clamp  the  tube  vertically  in  a  support  and  insert  a  short  stemmed  thistle 
tube  (D)  in  the  rubber  tube  at  the  top.  Pour  lo  cm'  of  strong  ammonium 
hydroxide  in  the  thistle  tube  and  work  a  glass  rod  up  and  down  in  the  stem 
to  remove  air  bubbles. 

Measure  the  length  of  the  chlorine  column,  making  a  previously  deter- 
mined allowance  for  the  small  end. 

Let  the  ammonia  drop  slowly  into  the  chlorine  till  nearly  all  is  used. 
Remove  the  thistle  tube  and  tilt  the  burette  so  that  the  ammonia  surely 
uses  up  the  chlorine. 

Connect  the  burette  with  a  beaker  (G)  of  dilute  sulphuric  add  ( i  to  4) 
by  means  of  a  tube  filled  with  water  (F).  [A  convenient  form  is  shown 
in  the  diagram.  Remove  E^].  Remove  the  clamp  (E)  and  allow  the 
pressure  to  equalize.  Let  the  apparatus  stand  till  the  remaining  gas  is  of 
room  temperature. 

Measure  the  length  of  the  new  gas  column. 

Test  the  gas  for,  odor,  color,  combustion.    What  is  it  ? 
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What  have  you  previously  learned  concerning  the  volumes  of  hydrogen 
and  chlorine  that  unite? 

The  hydrogen  of  the  ammonia  (NH,)  united  with  the  chlorine.  What 
volume  then  of  hydrogen  was  used  ?  What  became  of  the  nitrogen  originaUy 
with  this  hydrogen? 

What  is  the  volumetric  composition  of  ammonia? 

The  actual  volumes  of  chlorine  and  nitrogen  can  be  determined  by 
measuring  the  water  the  tube  holds  and  the  volume  of  the  resulting  liquid, 
and  subtracting.  However,  if  the  tube  has  a  uniform  bore  the  comparison 
of  the  lengths  of  the  columns  is  much  simpler  and  more  satisfactory. 


A  SIMPLE  RESONATOR. 


M.  A.  COBB,  LANSING,  MICH. 


A  short  time  ago  I  noticed  the  similarity  between  a  Helmholtz  resonator 
and  an  incandescent  light  bulb.  Acting  upon  this  observation  I  broke  the 
tip  of  a  bulb  and  enlarged  the  opening  by  means  of  a  file  and  punched  in  the 
cavity  carrying  the  wires. 

Holding  the  small  orifice  to  the  ear  and  the  other  towards  the  source  of 
sound  as  the  key  board  of  a  piano  the  air  resounds — that  is,  the  sound  is 
louder  when  its  natural  period  of  vibration  is  struck.  ''Phonograph  tubes 
may  be  used  to  transmit  sound  to  the  ear. 

The  bulb  is  similar  to  a  Helmholtz  resonator  and  its  action  is  familiar  to 
vou. 

The  ordinar)'  size,  i6  c  p  bulb,  with  a  small  opening,  responds  to  about 
256  vibrations.  As  the  bulb  becomes  larger  the  pitch  lowers  and  vice  versa. 
Here  is  a  294  c  c  bulb,  the  note  is  c ;  a  167  c  c,  the  note  is  e. 

As  the  area  of  the  orifice  becomes  larger  the  note  is  higher ;  the  note  of 
a  bulb  can  be  changed  by  enlarging  the  orifice. 

There  appears  to  be  no  simple  relation  between  volume  or  area  to  the 
pitch.     Londhauss  gives  the  formulae  for  circular  and  flask  with  a  neck  as : 


N  =  52400  x/  area 

^    8  Vol. 


N  =  46705 


I  found  the  constant  to  be  much  lower,  but  with  the  means  at  my  com* 
mand  could  not  get  check  or  reliable  results. 

The  bulbs  can  be  used  for  resonators  for  analysis  of  sound  and  deter- 


—  37  — 

mining  the  characteristics  of  quality.  For  instance,  I  found  a  bulb  to 
resound  strong  for  middle  "c,"  weak  for  c,  and  faint  for  g,  proving  that  the 
Utter  strings  of  the  piano  were  vibrating  in  two  or  three  parts  respectively. 

Interference  of  waves  at  the  edges  of  a  tuning  fork  can  be  clearly  dem- 
onstrated by  holding  the  bulb  in  various  positions  and  using  the  phonograph 
tubes. 

I  have  fair  results  in  determining  the  vibration  rate  of  a  note  by  means 
of  the  siren,  noting  when  the  siren  and  a  resonator  were  in  unison. 

The  res<Hiators  show  clearly  that  confined  air  has  a  vibration  rate  of 
its  own  and  vibrate  freely  when  the  vibrating  body  is  of  the  same  rate. 


A  CONTACT  KEY  FOR  A  SLIDE  WIRE  BRIDGE. 

H.  L.  CURTIS,  MICHIGAN  AGRICULTURAL  COLUCK. 

In  designing  a  contact  key  for  a  slide  wire  bridge  the  following  things 
need  to  be  considered.  It  should  be  possible  to  operate  the  key  easily.  The 
electrical  contact  within  the  key  should  be  good.  Either  the  zero  point  or 
the  point  of  contact  should  be  adjust^le,  so  that  the  two  may  be  brouglit 
into  coincidence,  yet  when  once  adjusted  there  should  be  no  danger  of  either 
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of  them  changing.  It  should  not  be  po^ible  to  apply  undue  pressure  on  the 
point  of  contact.  A  key  which  answers  all  of  these  requirements  except  the 
last,  is  described  in  Price's  "Measurement  of  Electrical  Resistance.^' 

The  key  about  to  be  described  is  very  similar  to  this,  but  has  ah  added 
feature  to  overcome  this  defect.  The  key  is  illustrated  in  the  drawing.  It 
slides  on  a  meter  stick  which  is  raised  a  short  distance  from  the  base  of  the 
bridge.  A  piece  of  insulating  material  (wood  fiber  is  cheap  and  satisfac- 
tory), prevents  the  wire  from  touching  the  metal  above.  Also  because  of 
the  wire  sliding  in  grooves,  it  will  always  be  underneath  the  platinum  point, 
so  that  contact  is  certain  when  the  key  is  pressed. 


Fastened  to  the  frame  is  a  tapping  key.  Underneath  the  vulcanite  top 
of  this  is  a  stop,  which  strikes  the  meter  stick  when  the  key  is  pressed.  To 
this  is  soldered  a  thin  piece  of  spring  brass,  which  carries  the  platinum 
contact. 

The  contact  point  may  be  made  to  coincide  with  the  pointer  by  moving 
the  tapping  key  in  slots  (not  shown  in  the  drawing)  where  this  is  fastened 
to  the  frame. 

This  key  has  been  used  for  two  terms,  and  has  given  very  satisfactory 
results. 
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A   SIMPLE  STEP-UP  AND  STEP-DOWN  APPARATUS. 


DE  FORREST   ROSS,  YPSILANTI. 


The  above  heading,  though  not  a  misnomer,  covers  only  a  part  of  the 
possibilities  of  'this  simple  and  inexpensive  apparatus.  As  many  of  the 
high  schools  are  now  equipped  with  the  alternating  current  for  lighting 
purposes,  it  occurred  to  me  that  this  current  might  be  used  for  demonstra- 
tion work  in  the  physical  laboratory.  The  electro  magnet  before  you  is  the 
outgrowth  of  that  idea,  suggested  by  some  experiments  of  Professor  Carhart 
at  one  of  our  physical  conferences. 

First,  then,  is  to  make  the  magnet,  as,  so  far,  I  have  been  unable  to  find 
anything  in  the  market  that  will  answer  the  purpose.     Procure  of  your 
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hardware  dealer  twenty  to  twenty-five  pounds  of  No.  i6  annealed  iron 
wire,  and  cut  it  into  pieces  about  fifteen  inches  long.  Bind  these  in  a  com- 
pact bundle  with  electric  wire  tape,  and  make  the  top  level  by  driving  the 
wires  down  with  a  hammer.  This  will  constitute  the  core  of  the  magnet 
Fasten  the  core  to  the  base  in  an  unright  position  by  cutting  a  hole  in  a 
board  just  large  enough  to  admit  the  end  of  the  core.  Bend  enough  of 
the  wires  over  around  the  outer  edge  to  hold  the  core  firmly  in  position  and 
fasten  them  to  the  under  side  of  the  board  with  staples.  Then  by  driving 
wedges  between  the  wires,  the  core  can  be  made  to  stand  rigidly  in  its 
place.  Nail  another  board  on  the  under  side  to  cover  up  the  uneven  ends 
of  the  core  and  it  is  ready  for  winding. 
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Begin  at  the  bottom  and  wind  in  smooth,  close  coils  four  layers  of  No. 
12,  double  covered  copper  wire,  to  within  one  inch  of  the  top  and  fasten 
the  ends  to  binding  posts  in  base.  The  whole  coil  should  now  be  covered 
with  electric  tape. 

Several  coils  of  well  insulated  copper  wire  should  be  made,  varying 
in  size  of  wire,  diameter  of  coils,  and  number  of  turns  in  each.  These 
should  be  fastened  with  tape  for  convenience  in  handling,  leaving  the  ends 
long  enough  for  connections. 

With  a  coil  of  fifty  or  sixty  turns  of  No.  12  copper  wire  wound  so  as 
to  fit  rather  loosely  the  primary  coil,  the  terminals  connected  by  a  No.  16 
copper  wire,  and  the  coil  lowered  to  the  centre  of  the  magnet,  an  induced 
current  will  be  produced  strong  enough  to  quickly  fuse  the  wire  and  cause 
the  copper  to  boil  like  water.  Iron  wire  between  the  terminals  will  bum 
with  brilliant  scintillations.  The  operation,  however,  can  hold  the  naked 
terminals  in  his  hand  without  feeling  the  slightest  effects  of  the  current. 
This  illustrates  in  a  forcible  way  a  step-down  device. 

If  a  coil  of  five  hundred  or  six  hundred  turns  of  No.  20  wire  be  used, 
the  potential  becomes  so  high  that  it  will  make  an  electric  lamp  glow 
intensely,  and  by  attaching  handles  to  the  terminals  and  slowly  lowering  tht 
coil  from  some  distance  above  the  magnet,  a  range  of  physiological  effects 
will  be  experienced,  varying  from  an  almost  imperceptible  pulsation  to  that 
of  sufficient  strength  to  satisfy  the  most  ardent.  These  are  only  suggestions 
of  things  one  can  work  out,  once  started  along  this  interesting  line.  You 
will  also  be  surpriseil  to  see  the  interest  your  students  will  take  and  how 
much  they  will  get  from  this,  to  them,  most  difficult  part  of  electricity. 


CONSERVATION  OF  ENERGY  WITHIN  THE  HUMAN   BODY. 


AKTHIK  W.  SMITH.  PH.D.,  f.NIVERSITY  OF  MICHIGAN. 


The  nutrition  of  the  human  body  is  a  subject  of  great  importance  to 
every  one  of  us.  Whether  we  realize  it  or  not,  it  is  presented  to  us  three 
times  a  day.  and  more  or  less  wisely  we  attempt  to  reach  a  satisfactory 
solution  of  the  problem.  The  question  has  also  been  attacked  from  the 
scientific  stand|x>int  by  a  number  of  investigators,  and  in  the  brief  time  at 
my  disposal  I  want  to  give  you  the  results  of  some  experiments  along  this 
line. 

In  so  far  as  the  material  phenomena  are  concerned,  life  consists  of 
transformations  of  matter  and  energ>'.  It  is  commonly  assumed  that  thete 
transformations  follow  the  laws  of  the  conservation  of  matter  and  the 
conservation  of  energ}*,  although  the  experimental  proof  that  they  do  has 
been  lacking.  In  order  to  show  that  the  law  of  the  conservation  of  energy 
holds  true  in  the  body  one  must  be  able  to  measure  the  energ>'  received 
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from  the  food,  the  energy  expended  as  muscular  exertion,  that  given  off  in 
the  form  of  heat,  and  the  loss  or  gain  in  the  store  of  energy  in  the  body. 
This  last  is  the  most  difficult  factor  to  determine.  If  the  body  is  warmer  at 
the  end  of  an  experiment  than  at  the  beginning,  or  if  it  has  a  larger  store 
of  fat,  it  has  gained  energy.  On  the  other  hand,  if  its  store  of  fat  has 
decreased  or  its  temperature  is  less,  it  has  lost  energy.  If  then  it  can  be 
shown  that  the  total  energy  received  by  the  body  just  equals  the  total 
energ>'  expended,  plus  or  minus  the  gain  or  loss  in  the  store  of  energy,  it 
would  be  a  direct  confirmation  that  the  law  of  the  conservation  of  energy 
holds  in  the  living  organism. 

A  number  of  investigators  have  experimented  along  this  line.  Most 
of  them  have  studied  the  balance  of  carbon,  or  nitrogen,  or  both.  About 
1892  Professors  At  water  and  Rosa  b^^  an  investigation  which  has  dem- 
onstrated that  not  only  did  the  law  of  the  conservation  of  matter  hold  true, 
but  also  that  the  income  and  outgo  of  energy  balanced  as  well.  The  investi- 
gation, which  is  still  in  progress,  is  a  most  difficult  and  intricate  one, 
requiring  untold  labor  and  infinite  care  for  details.  The  work  has  received 
generous  aid  from  Wesleyan  University,  Storrs  Experiment  Station,  Con- 
gress and  the  Carnegie  Institution.  A  nunrber  of  skilled  investigators 
have  been  busy  for  a  dozen  years  and  are  still  at  work.  Much  valuable 
information  regarding  the  nutrition  of  man  has  been  obtained,  and  a  full 
account  of  the  work  would  fill  many  volumes.  The  most  interesting  phase 
of  the  investigation,  however,  is  the  light  it  throws  on  the  purely  scientific 
question  of  the  conservation  of  energy. 

The  apparatus  consists  of  a  chamber,  4  ft.  by  7  ft.  by  6  ft.  high,  in 
which  the  subject  of  the  experiment  lives,  eats,  drinks,  sleeps  and  works, 
during  a  period  of  several  days  and  nights.  An  abundant  supply  of  fresh 
air  is  constantly  supplied,  and  there  are  arrangements  for  keeping  the 
trhamber  at  a  constant  temperature.  The  heat  given  off  from  the  body  of 
the  man  in  the  chamber  is  carried  away  by  a  current  of  cold  water,  which 
passes  through  a  series  of  pipes  inside  the  chamber.  By  properly  regulating 
the  temperature  of  this  water  and  also  its  rate  of  flow,  it  is  possible  to 
maintain  a  constant  temperature  within  the  chamber.  When  this  is  the 
case  the  heat  is  being  carried  away  just  as  fast  as  it  is  generated.  The 
heat  thus  removed  is  easily  determined,  knowing  the  amount  of  water  and 
its  increase  in  temperature. 

In  order  that  the  heat,  thus  carried  away  from  the  chamber,  shall 
exactly  represent  the  amount  given  off  by  the  man  within,  it  is  of  course 
necessar>'  that  no  heat  shall  enter  or  leave  the  chamber  through  its  walls 
or  by  the  ventilating  current  of  air,  and  due  care  has  been  observed  that 
such  is  the  case.  Since  a  man  eats  and  drinks  a  large  amount  of  liquid 
water  and  gives  it  off  in  the  form  of  vapor,  quite  a  large  amount  of  heat 
is  required  to  vaporize  it,  and  this  heat  must  be  added  to  that  measured 
directly  by  the  calorimeter. 

Before  commencing  actual  experiments  with  men  it  was  necessary  to 
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test  the  accuracy  of  the  apparatus  as  a  calorimeter.  For  this  purpose  two 
kinds  of  tests  were  employed.  In  the  first  a  known  amount  of  heat  wma 
produced  within  the  chamber  by  passing  an  electric  current  through  a  ooil 
of  wire,  this  heat  being  absorbed  by  the  current  of  cold  water,  carried  away 
and  measured  as  described  above.  The  second  form  of  the  tests  corre- 
sponds much  more  closely  to  the  actual  case  of  a  man.  An  alcohol  lamp 
within  the  chamber  bums  a  weighed  amount  of  alcohd.  This  produces 
heat,  water  vapor  and  carbon  dioxid,  which  quantities  are  in  turn  measured 
by  the  apparatus.  The  results  of  these  tests  are  given  in  the  table  below, 
and  show  that  the  calorimeter  is  as  accurate  as  could  be  hoped  for. 

The  experiments  with  men  have  been  of  two  kinds.  Rest  experiments 
in  which  the  man  did  as  little  muscular  exertion  as  was  consistent  with 
comfort;  and  work  experiments,  in  which  he  did  as  large  an  amount  of 
work  as  possible  for  eight  hours  each  day.  During  the  four  days  preceding 
an  experiment  the  man  eats,  sleeps  and  works  just  as  he  expects  to  do 
within  the  chamber.  On  the  evening  of  the  fourth  day  he  enters  the 
chamber  and  is  sealed  in.  The  next  morning  ever3rthing  is  in  readiness  for 
the  observations  to  begin,  and  the  experiment  may  run  from  two  days  to 
fourteen  davs. 
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The  final  results  of  a  large  number  of  experiments  are  given  in  the 
tabic.  In  the  work  experiments  the  conditions  arc  the  most  unfavorable 
for  exact  results,  and  all  of  the  experiments  are  subject  to  some  error,  more 
or  less ;  but  since  some  of  the  errors  will  be  one  wav  and  some  the  other,  the 
average  of  a  large  number  will  be  much  nearer  the  truth  than  an\  one. 
Averaging  all  of  the  experiments  with  men  it  is  seen  that  the  income  and 
outgo  of  energy  balance  each  other  to  within  the  limits  of  error  of  the 
ap|)aratus.  that  is.  to  within  a  small  fraction  of  one  per  cent.  It  is  therefore 
safe  to  say.  that,  within  this  small  amount,  the  law  of  the  conser\'atian  of 
energy  h<»lds  true  within  the  human  organism. 
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MELDE'S  APPARATUS  FOR  BOYLE'S  LAW. 


C  S.  COOKE,  CENTRAL  HIGH  SCHOOL,  DETROIT. 


In  the  Rqx)rt  of  the  Physics  Conference  for  1899  '^  described  a  capil- 
lary barometer,  and  the  suggestion  was  made  that  the  device  could  be  used 
for  verifying  Boyle's  Law.  Just  why  this  feature  of  the  apparatus  has 
never  been  exploited  by  some  member  of  the  Conference  is  not  apparent. 
The  writer  finds  that  the  apparatus  herein  described  is  already  in  use  in  some 
high  schools,  consequently  he  does  not  presume  to  present  anything  new. 

The  apparatus  needs  very  little  description.  A  barometer  tube  about 
one  meter  long  and  1.5  mm.  in  diameter  is  thoroughly  cleaned  with  a  solu- 
tion of  bichromate  of  potash  and  sulphuric  acid.    This  cleansing  solution  is 
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followed  by  distilled  water,  and  finally  alcohol  is  used  as  a  dryer.  One  end 
of  the  tube  is  carefully  sealed  in  the  flame  and  if  only  the  very  end  of  the 
tube  is  heated,  it  will  be  sealed  nearly  square  across.  The  tube  is  then 
placed  in  a  suitable  clamp  and  brought  to  an  inclined  position  of  about  45^. 
An  iron  wire  with  about  one-quarter  of  an  inch  of  its  end  doubled  firmly 
back  on  itself,  is  pushed  into  the  tube  to  about  25  cm.  from  the  closed  end. 
Mercury  is  then  poured  through  a  finely  drawn  out  thistle  tube  so  as  to  form 
a  column  about  30  or  40  cm.  long.  If  the  enclosed  air  column  is  too  long, 
air  can  be  removed  by  pushing  the  wire  a  little  further  into  the  tube.  The 
usual  readings  for  pressure  and  volume  are  taken  with  the  tube  first  in  a 
vertical  position  and  then  shifted  about  20^  each  time  until  the  tube  is 
inverted.    A  paper  scale  pasted  on  the  tube  is  used  to  obtain  readings  of  the 
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volume,  and  a  meter  stick  fastened  in  a  vertical  position  to  a  suitable  base 
will  serve  for  measurements  of  the  height  of  mercur>'  column.  The  taUe 
needs  to  be  perfectly  level. 
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The  only  comment  the  writer  has  to  make  is  that  the  apparatus  is 
exceedingly  simple,  requires  verj-  little  mercur>*,  and  is  easily  understood 
and  operated  by  the  pupil.  If  the  tube  is  carefully  selected,  there  will  be  no 
appreciable  error  due  to  lack  of  uniformity  of  bore.  Our  pupils  readily  get 
results  within  1%  variation. 


COEFFICIEXT   OF   EXP.\XSIO\   OF  AIR   UNDER  CONSTANT 

PRESSURE. 


K.   .\.   CI.EMANS.  CENTRAL    HIGH    SCHOOL.   DETROIT. 


.\  few  years  ago.  .Mr.  N.  H.  Williams,  then  of  Detroit,  presented  before 
this  Conference  a  coefficient  of  expansion  apparatus  wherein  he  used  sul- 
phuric aci<i  as  a  leveling  liquid  and  thus  insured  the  dryness  of  the  enclosed 
volume  of  air. 

By  borrowing  this  idea  and  combining  it  with  a  modified  form  of  the 
ap|>aratus  described  in  the  preceding  paper,  we  have  an  efficient  means  for 
determining  the  coefficient  of  expansion  of  air  under  constant  pressure. 

This  ap|>aratus  has  four  qualities  that  appeal  to  the  physics  teacher.  It 
is  easy  to  make,  is  durable,  is  simple  to  operate,  and  is  fairly  accurate. 

It  consists  of  a  capillar)*  tube  about  two  feet  long  sealed  at  one  end  and 
containing  at  the  closed  end  a  small  quantity  of  sulphuric  acid.  At  about 
its  middle,  the  tube  holds  a  short  thread  of  mercur\-.  If  held  in  an  upright 
position,  the  air  enclosed  between  the  mercury  and  the  add  will  be  under 
a  pressure  of  the  atmosphere  plus  the  weight  of  the  thread  of  mercur}*  and 
for  short  perio<ls  this  may  be  considered  constant. 

The  volume  of  the  air  will  then  be  affected  by  temperature  changes  only 
and  the  volume  at  different  temperatures  may  be  read  in  units  of  length  of 
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the  tube.  To  facilitate  this  reading  I  placed  on  the  tube  a  brass  sleeve,  fitting 
just  tightly  enough  »o  that  it  could  be  moved  along  with  a  little  effort.  The 
position  of  this  sleeve  is  adjusted  by  means  of  a  brass  rod  soldered  to  it  and 
guided  at  its  upper  end  by  a  similar  sleeve. 

Having  placed  the  tube  in  a  cylinder  of  water,  the  edge  of  the  lower 
sleeve  is  brought  even  with  the  end  of  the  mercury  column,  the  temperature 
of  the  water  is  taken,  and  the  apparatus  is  removed  from  the  cylinder  and 
clamped  in  front  of  a  mirrored  scale. 

The  volume  of  the  air  is  then  read.  The  pupil  will  adjust  the  sleeve 
much  more  quickly  and  accurately  than  he  would  take  a  reading.    He  may 
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then  turn  his  attention  to  the  reading  of  the  temperature,  reading  the  vol- 
ume at  his  leisure  and  under  favorable  conditi<H)s.  A  brass  bradcet  may 
be  attached  to  the  tube  for  holding  a  tbeTmometer  securely  and  in  the  imme- 
diate neighborhood  of  the  encloeed  air. 

To  get  the  sulphuric  add  to  the  bottom  of  the  capillary  tube,  I  made  a 
funnel  with  a  long  slender  tube  by  heating  a  piece  of  large  thick  glass  tubing 
and  drawing  it  out  quidtly. 

Following  is  a  set  of  data  taken  by  an  advanced  student : 
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REPORT  OF  THE  COMMITTEE  OX   MATHEMATICS  AND 

PHYSICS. 


CHARLES  W.   BURROWS,  CCNT|IAL  HIGH  SCHOOL,  DETROIT. 


The  purpose  of  this  report  is  to  call  attentioii  to  the  relations  of  mathe* 
matics  to  physics,  to  point  out  places  where  these  relations  are  strained,  or 
out  of  adjustment,  and  to  suggest  remedies  for  whatever  evils  may  exist 
It  is  generally  admitted  as  far  as  physics  and  mathematics  are  concerned, 
mathematics  is  the  tool  and  means  of  attack  on  a  large  portion  of  the  prob- 
lems of  physics.  If  the  student  is  not  well  grounded  and  skilful  in  the  use 
of  these  tools,  his  prepress  is  much  hampered  and  the  work  of  science 
advances  under  a  great  handicap.  I  need  not  spend  much  time  in  proving 
the  pro|x)siti()n  that  the  mathematical  training  has  not  produced  all  that  the 
physicist  could  desire. 

Most  of  the  criticism  to  which  mathematics  is  open  is  due  to  the  fact 
that  our  work  is  superficial,  not  superficial  in  the  sense  that  each  subject 
is  not  taught  thoroughly,  but  because  it  is  not  taught  in  its  proper  relation 
to  life.  It  appears  as  an  isolated  mathematical  idea  connected  by  a  slender 
thread  to  what  has  preceiled  and  by  a  still  more  slender  tie  to  what  is  Co 
fallow  in  a  certain  mathematical  sequence,  but  of  no  moment  in  the  problems 
of  the  world.  It  would  be  desirable  if  no  new  subject  were  taken  up  until 
tliere  was  a  demand  for  it.  not  until  it  was  obvious  that  the  innovation  was 
for  the  pur])ose  of  saving  labor  or  lengthening  the  intellectual  arm  so  that 
it  might  grapple  with  new  problems.  Let  the  pupil  feel  that  new  subjects 
and  new  methods  are  as  useful  in  extending  his  vision  in  the  realm  of 
mathematics  as  the  telescope  and  microscope  have  been  in  other  fields  of 
nature.  Let  him  feel  that  mathematics  is  the  science  that  puts  him  in  touch 
with  the  quantitative  in  nature,  that  it  is  a  part  of  nature  itself.  If  we  can 
dt>  this  we  have  the  element  of  interest  on  our  side,  and  without  this 
essential  we  lalK>r  in  vain  as  far  as  any  permanent  good  results  are  con- 
cerned. 

To  exemplify  this  idea  let  us  consider  the  mental  condition  of  our 
pupils  just  before  they  start  the  study  of  algebra.    The  problems  of  arith- 
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metic  are  difficult  and  if  we  analyze  the  difficulty  we  see  that  there  is  in  the 
problem  an  intangible  something  which  is  constantly  eluding  the  pupil. 
The  intangible  is  freed  from  this  elusiveness  as  soon  as  we  give  it  a  name, 
and  with  the  representation  of  the  unknown  quantity  by  X  we  have  made 
an  advance  which  is  obvious  to  the  tyro  and  as  essential  to  success  as  was 
the  insertion  of  the  symbol  zero  in  our  number  system.  With  this  addition 
and  the  use  of  the  equation  which  logically  goes  with  it  our  pupil  finds 
himself  gifted  with  new  powers.  Let  these  powers  be  exercised  on  practical 
problems  of  increasing  difficulty.  Let  him  see  by  induction  that  while  there 
are  countless  problems  that  may  be  given  him,  yet  this  number  may  be 
reduced  very  materially  by  a  little  generalization.  He  is  thus  led  to  the 
solution  of  literal  equations.  In  the  interpretation  of  these  latter  he  becomes 
acquainted  with  certain  formulae  and  their  values  in  certain  definite  numeri- 
cal problems.  If  he  can  transform  and  substitute  in  simple  literal  formula 
he  has  about  the  algebraic  facility  that  is  required  of  the  average  practical 
man.  The  average  high  school  graduate,  however,  can  not  use  this  much 
mathematics.  As  soon  as  this  much  is  understood  and  before  he  has  a 
chance  to  make  it  a  part  of  himself,  he  is  ushered  into  new  subjects,  and 
these  in  turn  are  replaced  by  others.  He  completes  his  course  with  a  certain 
amount  of  general  training  due  to  his  mathematics,  but  with  as  little  facility 
in  the  application  of  his  theories  to  practical  problems  as  a  man  who  had 
studied  various  books  on  the  art  of  swimming  and  even  had  practiced  on  the 
floor  of  his  bedroom,  would  have  in  breasting  the  turbulent  wave. 

In  geometry  a  reasonable  amount  of  intuition  might  be  assumed,  e.  g., 
assume  **.A11  right  angles  are  equal;*'  also  *'If  two  adjacent  angles  have 
their  exterior  sides  in  the  same  straight  line,  their  sum  is  equal  to  two 
right  angles,*'  and  some  other  propositions  equally  as  obvious  to  the  student. 
It  is  also  desirable  that  the  reality  of  geometry  be  made  evident.  Quite 
often  we  feel  that  the  mental  discipline  is  not  only  the  main  but  also  the  only 
benefit  to  be  derived  from  the  study  of  geometry.  We  lose  sight  of  its 
vital  relations  and  are  satisfied  with  the  beauty  of  its  logic.  One  pupil  who 
always  stood  at  the  head  of  her  class  told  me  she  thought  geometry  was 
delightful.  "You  start,*'  said  she,  **with  a  few  axioms  and  definitions 
and  build  up  day  by  day  a  glorious  structure.  Each  proposition  is  a  direct 
result  of  all  that  preceded,  and  you  wonder  where  it  all  is  going  to  lead 
eventually.**  This  is,  I  think,  the  prevalent  view  of  our  best  sudents. 
Geometry  is  to  them  as  religion  is  to  many  people,  a  thing  of  the  intellect 
concernetl  with  the  future  but  of  no  material  connection  with  the  affairs 
of  todav. 

Pure  mathematics  is  an  exact  science,  but  applied  mathematics  deals 
with  approximations.  Our  students  lose  sight  of  this.  For  instance  in 
getting  the  circumference  of  a  circle  the  value  ^  =  3.1416  is  almost  invari- 
able used,  even  though  the  data  may  be  in  error  1%.  Results  thus  obtained 
are  misleading.  They  should  be  taught  the  effect  of  an  error  in  certain 
quantities,  and  taught  it  early,  not  in  their  second  year  of  univerttty  work 
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as  at  present.  It  would  not  be  hard  to  show  them  that « =3  is  only  3%  out 
of  the  way,  and  «  =3.1  is  1%,  while  »  =  22/7  is  only  1/30%  in  error. 
The  valuer  =  3.1416  is  in  error  by  only  .002%,  a  d^^ree  of  accuracy  re« 
alized  by  no  instrument  known  to  me.  Then  why  have  our  pupils  use  this 
value  ? 

Another  case  that  shows  lack  of  feeling  for  number  is  the  averaging 
of  a  column  of  values  nearly  equal,  as, 

MA 
24.6 

24.5 

24-7 

^5 
The  majority  will  add  all  three  figures  of  each  number  and  not  notice  that 

the  variation  is  in  the  last  figure  alone.     Further,  in  such  an  example  as 

the  above  it  is  not  unusual  to  have  an  average  reported  which  is  beyond  the 

range  of  the  given  values.    The  pupil  does  not  feel  the  relation  between  the 

average  and  the  individual  numbers. 

Again,  in  multiplication  and  division  results  are  obtained,  in  which  a 
misplaced  decimal  point  makes  the  final  result  of  an  order  of  magnitude 
quite  different  from  what  we  know  it  to  be.  Such  things  as  these  should 
appear  as  incongruous  to  the  pupil  as  would  a  man  in  midsummer  heavily 
muffled  in  furs.  I  have  said  nothing  about  division  by  10  by  the  long 
method,  or  multiplication  by  12  in  two  steps,  but  have  cited  just  a  few 
cases  to  show  that  quantitative  relations  are  vague  to  the  average  student. 

One  criticism  I  make  against  the  problems  commonly  found  in  our 
nKKlcm  toxt-k)ooks  is  the  lack  of  reality.  I  shall  cite  just  a  few.  Here 
is  one  taken  from  a  leading  text-book  of  algebra.  *W  shepherd  has  a 
number  of  sheep  such  that  4  times  the  number  minus  7  is  greater  than  6 
times  the  number  minus  89,  and  5  times  the  number  plus  3  is  greater  than 
twice  the  number  plus  1 14.  How  many  sheep  has  he?**  It  is  hard  to  show 
the  student  that  this  problem  has  any  application  other  than  to  keep  him 
busy.    Here  is  another  impracticable  one  in  the  form  of  an  equation: 

V  a  H-  X  4-  V  a  —  x  =  V  x. 
The  answers  given  by  the  author  and  obtained  in  the  regular  way  are  o  and 
42/5,  both  of  these  roots  are  extraneous,  as  is  easily  seen  yet  nothing  is 
said  about  this.  Such  problems  as  these,  and  they  are  not  rare,  tend  to 
shake  what  little  confidence  our  |>upils  may  have  in  either  the  utility  or 
the  rcliabilitv  of  mathematics. 

This  report  would  be  incomplete  without  a  few  comments  on  the  labora* 
tor>  method.  Let  me  translate  a  paragraph  written  by  Laisant  in  his 
work  La  Mathematique :  *\\\\  science  is  experimental.  Nothing  enters 
our  understanding  without  having  passed  under  the  \*iew  of  our  percep- 
tions. Mathematics  no  more  than  any  other  science  can  escape  this  com- 
rofi  law.  I  believe  that  without  the  presence  of  the  external  world  no 
n^athtmatical  knowle<lge  could  ever  penetrate  the  brain  of  man.  and  that 
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in  a  universe  reduced  to  the  condition  of  pure  intelligence,  the  most  incom- 
parable genius,  whether  it  be  an  Archimedes,  a  Gauss,  or  a  Lagrange  could 
never  arrive  at  the  conception  of  the  number  two." 

While  we  all  regret  that  laborator>'  work  of  some  kind  is  desirable, 
there  is  considerable  doubt  as  to  what  to  include.  I  wish  right  here  to 
register  a  protest  against  setting  up  a  preliminary  physical  laboratory  and 
calling  it  mathematics.  This  only  makes  matters  worse  for  the  physics. 
It  robs  the  physics  of  its  charm  of  novelty  and  does  not  overcome  the 
mathematical  difficulties.  What  we  need  is  an  opportunity  to  verify  and 
investigate  the  truths  relating  to  magnitudes,  and  to  attain  facility  in  the 
use  of  mathematical  instruments  whether  thev  be  mental  or  mechanical, 
just  as  in  the  physical  laboratory  we  verify  and  investigate  physical  laws 
and  aim  to  attain  facility  in  the  use  of  physical  instruments.  Since  the 
work  of  the  mathematical  laborator\'  would  deal  with  lengths,  areas,  and 
volumes,  as  well  as  pure  ntmibers,  it  might  well  contain  most  of  the  fol- 
lowing pieces  of  apparatus.  I  merely  enumerate  them  without  taking  time 
for  comment : 

.Measurements  of  lengths. 

2-foot   rule 

yard  stick 

50-foot  tape 

vernier  calipers 

micrometer  guage 

chartometer 
Measure  of  area. 

section  paper 

planimeter 
Measure  of  volume. 

U.  S.  liquor  measure 

metric  set 
.Measure  of  angles. 

protractors 

scale  of  chords 

engineer's  transit 

architect's  level 

spherometer 
.Aids  to  computation. 

slide  rule 

carpenter's  square 

mathematical  sector 

TTiathematical  tables 
Miscellaneous. 

scale  rule 

proportional  dividers 

drawing  set 

{•lans  of  buildings 
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Much  of  the  work  that  is  done  in  aritlinietic  could  l>e  done  as  laboratory 
working  algebra.  Pains  should  be  taken  here  to  make  the  work  practical. 
When  the  theory  of  exponents  is  taken  up  is  a  good  time  to  introduce  the 
use  of  logarithms  and  the  slide  rule  in  elementar>'  calculations.  They  are 
both  so  closely  connecte<l  with  the  theory  of  exponents  that  no  extra  time 
will  be  needeil.  that  is.  on  the  assumption  that  the  theory  of  exponents  is 
to  be  made  real. 

The  laboratory  work  in  geometry  would  consist  of  the  construction  with 
great  accuracy  of  figures  and  the  verification  by  actual  measurement  that 
the  proposition  is  true.  Again,  geometrical  truths  could  be  arrived  at 
inductively.  To  make  my  meaning  clear  I  will  state  a  few  individual 
cases.  There  is  a  large  class  of  problems  in  which  it  is  proved  that  the 
prcxluct  of  two  variables  is  a  constant.  The  proper  understanding  of  these 
is  a  first  class  mathematical  preparation  for  the  study  of  Boyle*s  Law.  Of 
this  class,  is  the  following:  **If  two  chords  be  drawn  through  a  fixed  point 
within  a  circle,  the  product  of  the  segments  of  one  chord  is  equal  to  the 
pro<luct  of  the  segments  of  the  other."  The  data  could  be  arranged  as 
fc»llows : 


I 
a     i     b    i    ab    I 


I 


I 


I 


Pass  various  lines  thnuigfi  V  and  measure  accurately  the  lengths  a  and  !» 
and  reconl  in  the  tabuler  fomi.  The  constant  pnMluct  in  the  last  column 
will  impress  the  fact  fully  as  much  as  the  rigid  demonstration.  If  in 
addition  to  this  a  curve  is  plotte<l  having  a  and  f>  for  coordinates,  the 
exorcise*  is  complete  antl  the  pro|x)sitinn  is  si-en  in  all  its  dimensions  due 
t)  the  ad<ieii  jK'rs|>ective. 

Another  large  class  of  gomietric  pn»l)lein>  is  that  which  is  analogous  t* 
Ilooke's  I^w.  An  example  «>f  this  class  is  the  following:  *In  any  tri- 
angle the  bisector  of  an  an;:ie  divi«!es  the  opfiosite  sicle  into  segments  prv 
f>»rtional  to  the  adiacen:  Hitff^.**  The  data  for  this  oxfieriment  may  \tc 
(ainilatetl  as  IhtIow  : 
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This  data  is  obtained  by  drawing  various  lines  AB»  A'  B',  etc.,  and 
measuring  accurately  the  corresponding  lines. 

A  third  type  of  work  suitable  to  the  laborator>'  is  the  determination  of 
geometrical  constants,  such  as  the  value  of  and  a  radian.  For  such  work 
as  this  the  chartometer  and  the  planimeter  would  be  very  valuable.  Squared 
paper  could  be  used  with  considerable  accuracy.  By  the  use  of  such  paper 
I  determined  the  value  of  ^  to  .1%  which  is  sufficiently  accurate  for  all 
practical  purposes. 

There  are  some  problems  whose  truth  would  be  but  vaguely  realized 
unless  supplemented  by  experimental  verification.     Such  a  one  is  the  fol- 


AC 


BC 


AC/BC 


AD 

BD 

AD/BD 


lowing:  **In  any  triangle  the  square  of  the  side  opposite  an  acute  angle  is 
equal  to  the  sum  of  the  squares  of  the  other  two  sides  minus  twice  the 
product  of  one  of  these  sides  and  the  projection  of  the  other  upon  it."  From 
the  previous  experiment  the  details  of  this  one  are  obvious. 

This  work  would  give  a  good  opportunity  to  study  the  effects  of  errors 
in  measurement.  Suppose  the  two  quantities  to  be  measured  are  multiplied 
together  and  that  4  and  7  is  one  pair  of  values.  The  product  is  28.  Suppose 
that  there  is  an  allowable  error  of  .5  in  each  measurement.  This  will  give 
us  for  our  product  4.5  X  7.5  =  33.75.  or  an  error  in  the  product  of  5.75, 
which  is  20%.    This  readily  admits  of  generalization. 

There  should  be  at  least  one  double  period  per  week  for  the  labora- 
tory work  which  should  be  carried  on  in  connection  with  ever>'  course 
offered  in  mathematics.  In  algebra  and  geometry  perhaps  not  so  many 
original  exercises  could  be  done,  but  what  was  done  would  be  more  thor- 
oughly understood  and  retained.  If  the  laboratory  work  crowds  the  student 
I  would  suggest  the  omission  of  partial  fractions,  series,  progressfons, 
quadratic  surds,  imaginaries,  and  some  other  things  that  are  not  needed  in 
elementary  mathematics  or  for  general  practical  purposes. 


—  52  — 

THE  ALGEBRAIC  EQUATIONS  OF  LISSAJOUS'S  CURVES. 


G.  B.  MARSH,  S.B.,  CASE  SCHOOL  OP  APPUBD  SCIXNCB. 


The  curves  of  Lissajous  though  probably  known  to  the  scientific  world 
of  the  eighteenth  century  were  first  studied  by  Nathaniel  Bowditdi  in  t Si  5 
in  connection  with  the  motion  of  a  pendulum  suq)ended  from  two  points.* 

The  algebraic  equations  of  the  curves  resulting  from  the  combinati<«s 
of  the  two  or  three  simplest  period  ratios  have  been  known  for  some  years 
though  the  equations  of  curves  of  all  higher  orders  have  resisted  all  previous 


FIG.  I 


FIG.  II 


efforts  made  toward  expressing  them  algebraically,  and  on  this  point  P.  G. 
Tait  in  his  article  on  Mechanics  in  the  Encyclopedia  Britannica  asserts  the 
impossibility  of  their  being  so  expressed. 

The  two  coplanar,  simple  harmonic  motions,  conceived  as  taking  place 
in  the  lines  A  A'  and  BB'  of  the  diagram.  Fig.  I.,  may  be  represented  by 
the  equations 

l^  +  E,).  (,) 


X  =  a  cos 


T, 

2  r  t 


y  =  boos  (     ^      +  E;  |. 


where  the  epcxrhs  artr  Et  and  E,  and  a.  h  and  T,.  T,  are  the  amplitudes  and  per- 


'Meaioir^  of  the  Americmn  AaidetDy.  1815.  This  wm  more  Uun  thirty-five  >r.-.rs 
Wfore  KiflMJouA  broufcht  tbcn  to  notice  It  in  an  unfortucatc  circumstance  that  they  «lo 
m»t  bear  the  name  of  our  i11u»tricii»  American  mathmatician 
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iods  respectively  of  the  two  motions.     If  n,  and  n,  are  the  frequencies,  the 
equations  may  be  written  in  the  equally  familiar  form 


X  =  a  cos  (2  JT  n,  t  +  Ei), 
y  =  b  cos  (2  »  n,  t  +  E,). 


(2) 


Since  the  initial  difference  in  phase  of  the  two  motions,  that  is,  when  t  =  o, 
is  the  difference  of  the  epochs,  the  last  equations  give 


X  =  a  cos  (2  r  n,  t  +  E), 
y  =  b  cos  (2  ^  n,  t). 


(3) 


if  E  =  (E,  —  E/;. 


Two  methods  for  the  elimination  of  the  variable  t  are  clearly  possible, 
(i).  By  introducing  trigonometric  values  of  t  from  the  second  into  the  first. 
(2).  By  expressing  t  explicitly  in  each  equation  and  equating  values  thus 
obtained. 

Considering  the  first  method,  the  elimination  of  t  from  Eqs.  (3)  may  be 
accomplished  by  expanding  the  value  of  x  and  introducing  the  value  of  the 


fi 
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FIG.  IV. 


sin  and  cos  terms  obtained  from  the  second  equation.  This  demands  that 
the  terms  in  the  expansion  of  the  first  equation  shall  be  derivable  from  the 
second  equation. 

If  — '  =  —  where  n  is  an  integer,  there  is  no  difficulty  involved  in  the 


as  the  terms  in  the  expansioa  of  x  may  be  expressed  in  terms  of  those 
of  the  first  degree  whidi  is  exactly  the  nature  of  those  to  be  obtained  from 
the  second  equation. 
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If  the  frequency  of  ratio  is  not  an  integer,  the  elimination  is  more  dilB* 
cnlt  and  possible  only  in  a  few  cases  at  the  mofSi. 
From  (3) 

X  =  a  I  cos  2  «  n,  t  cos  E  —  sin  2  ^  ni  t  sin  E  I, 

=  a  (cos  E  [A]  —  sin  E  [B]), 

where  A  and  B  are  the  proper  finite  series  for  the  expansions  of  oos  2  «  ii|  t 
and  sin  2  «  n,  t  respectively  in  terms  of  sin  2  «  t  in  the  first  case  and  cos  2  «  t 
in  the  second.     Making  use  of  the  same  general  series,  the  value  of  y  mmy 
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FIG    VI. 


be  likewise  expressed  as  an  expansion  in  terms  of  powers  of  sin  2  «  t  and 
cos  2  ??  t  as  in  the  case  of  x.  Even  if  n,  and  n,  are  small  integers  this 
method  of  elimination  is  accompanied  with  so  large  an  amount  of  work,  that 
of  freeing  the  two  series,  composed  of  power  terms  of  sin  2  ^  t  and  cos  2^1, 
of  t  as  well  as  afterwards  reducing  results  to  convenient  form,  that  there  is 
but  little  merit  in  it.  And  for  values  of  n  greater  than  3  the  method  fails 
completely. 

Since  the  present  paper  was  delivered  Mr.  E.  B.  Escott,  of  the  University 
of  Michigan,  has  called  my  attention  to  the  solution  of  Eqs.  <  3 )  through  the 
use  of  exponential  imaginaries  for  the  expression  of  the  trigonometric  terms. 
The  method  is  neat  though  considerably  longer  and  lacks  the  generality  of 
the  present  one. 

Returning  now  to  the  second  method  of  elimination,  there  results  from 
Eqs.  (2  . 

t  =  2^  '-(cos*-— E,  I 


t   =    2  ^-  \ 


COS 


a 
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.\(n,co6"* n,cos"*-^  ) 

By  trigonometry 

cos  n  ^  =  2-*  cos"  B  —  n  -2" 
wkere  the  Rth  or  general  term  is, 


=  n^  El  —  ni  Ei  =  C. 


(-')'-'  n  (n  -  r) 


N.r.l 


COS--*  ^  +  n  ^ ^  2"  *  cos  ^  *  — . 


.  .  (n  — 2r  +  3)2-''*'cosr-^^*«, 


(4) 


(5) 


and 


-,)-n(-)(-X"-^i 


(-1) 


or 


I     *     COS  ^ 


is  the  last  term  depending  on  whether  n  is  even  or  odd.     The  number  of 
terms  in  the  expansion  (5)  is  (       — |   if  n  be  even,  and   i J  if  n 


be  odd. 

Placing  cos  ^  =  m,  Eq.  (5)  becomes 


n  — 3 


n  cos-'m  =  cos-'  ( 2-*m- —  n2-^-*  +  n  -   ^^  2-'m— •  .  .)  =  cos"*  (M),   (6) 

provided  M  be  taken  to  represent  the  series  in  the  parenthesis. 

The  quantities  M  corresponding  to  the  first  ten  values  of  n  are  as  fol- 
lows (by  expansion  (6)  ): 


'(m) 

*  (2m*  —  I ) 
'  (4m'  —  3m) 
M8m*  — 8m»+  i) 

*  (i6m*  —  2om'  -|-  5m) 
'  (32m*  —  48m*  +  1 8m"  —  I ) 
'  (64m'  —  1 12m'  +  56m'  —  7m) 
'  (128m*  —  256m*  +  i6om*  —  32m*  +  i) 

*  (256m*  —  576m'  +  432m*  —  240m*  +  9m) 

*  (512m'* — 1280  m'  +  2i2om* — 40om*+  8m* — i ) 

Applying  Eq.  (6)  to  Eq.  (4)  we  have 

cos  •  M,  —  cos*  M,  =  C. 

.1  y 


COS" 
2  COS' 

3  cos- 

4  COS' 

6  COS' 

7  cos 
8cos 
9  cos- 

10  COS' 


m  =  COS' 
m  ^  cos 
m  =  cos 
m  =  cos 
m  =  cos 
m  ^  cos 
m  =  cos 
m  =  cos 


m  =  cos 


(6*) 


(7) 


where  M«  and  M,  are  the  expansions  of  n,  cos''  —  and  n,  cos'' -^  respectively 
by  Eq.  (6)  or  from  (6*). 
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By  means  of  the  relation 

COS"*  g  —  cos**  h  =  COS"*  (gh  +  >/ \ 
which  is  another  form  of 


-g'v/i  -h'). 


cos  ( X  —  y)  =  cos  n  cos  y  +  sin  x  and  y,  if 


cos  X  =  g. 
cos  y  =  h. 


Eq.  (7)  becomes 


or 


cos  C  =  M,  M,  +  v/(i  _  M.O  v/(i  —  M/). 


M,  =  M,  cos  C  ±  v/i  —  M/  .  sin  C. 


(8) 


Equation  (8)  is  a  general  algebraic  equation  for  all  curves  compounded  of 
two  coplanar,    S.  H.  M.  at  right  angles,  of   whatever  amplitudes,  periods 
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FIG.  VIII. 


aiul  phase  relations.     The  equation,  furthermore,  is  in  no  sense  transcedental 

as  the  trigonometric  terms  or   phase  constants  are  by  their  ver>'  nature 

Eq.  <4),  completely  determined  when  the  epochs  and  periods  are  given,  and 

which  are  obviously  essential  for  the  specification  of  any  particular  curve. 

If  the   epochs  are  zero,  or  if  C  =  o.  Kq.  «H).  reduces  to  the  beautifully 

simple  form 

M,  -^  M..  (9) 

a  relation  which  enables  the  equation  of  the  cur\'e  to  be  written  immediately 
by  merely  taking  the  values  of  M,  and  II,  from  the  Eqs.  <6'). 
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IT  Iff 

If  C  =  —  or  ^—  Eq.  (8)  again  takes  an  attractive  form  though  by  no 

2  2 

means  as  simple  as  the  one  just  given. 

M,*  +  M/  =  I.  (lo) 

It  is  interesting  to  note  also  that  in  the  values  of  M  for  odd  values  of  n 

there  is  no  constant  term,  none  not  involving  m,  accordingly  Eq.  ( 9)  will  be 
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FIG.  X. 


that  of  a  cur\'e  passing  through  the  origin  when  ni  and  *n«  are  each  odd 
integers,  and  this  irrespective  of  the  values  which  the  amplitudes  may  have. 
It  will  now  be  interesting  to  consider  the  equations  of  the  curves  com- 
pounded of  two  simple  harmonic  motions  whose  frequencies  are  those  of 
concords  which  constitute  the  diatonic  scale. 
I )     Wlien  n,  =  n.;  the  curve  is  that  known  as  a  perfect  tmison. 

Eq.  (8)  gives  with  the  aid  of   (6*),  since  in  every  case  m,  =  —  and 

a 

m,  -^ 


—  =  -?-cos  C  ± 


I  —  ^  •  sin  C , 


— ,  +  Ti c-  cos  C  =  C  sm, 

a'        b'  ab 

which  is,  in  general,  the  equation  of  an  ellipse. 
If  C  =  o,  or  ». 

or 


<-:*f)'- 
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which  represents  pairs  of  coincident  straight  lines  through  the  origin  and 
making  angles  with  the  axes  which  are  easily  determined  from  the  equattons. 


IfC=   '-.or^V^ 

2  2 


a'  ^  b«        *' 


an  ellipse,  which  readily  gives  the  drcle  x'  +  y'  =  a'  when  the  ampUttides 
become  equal. 

n  2 

2)  If  —  =  —  ,  the  curve  represents  the  octave. 

Eq.  (8)  becomes 


|  =  (ii^-,)«.c±v''-(^-''     """^ 


If  C  =  O,  y^  =   —  X  +  I, 

a 
which  is  the  equation  of  a  parabola. 

If  C  =  ~  .  Vx'  =  4ay  (V  -  y*). 

2 

which  represents  a  curve  of  the  figure  eight  type. 

^ )         When   "•  =    '  and  Co. 

n..        3 

Eq.  (9)  gives 

X  V*  y 

4  \         When      '   —       ,    we  have  the  double  octave. 

n.         4 

Kq.  (9)  gives,  if  C  =  o, 

X  V*  y^ 

s )         When    -  =       .     representing  the  fifth, 

n'        2 

If  C  =  o.  Eq.  (9)  gives. 

(2x'  —  a-)  b'  =  (4y*  —  3b'y)  a\ 

which  reduces  to.  if  the  amphtudes  be  equal. 

x  ^  -         4y'  ~  3^y  ^  a*  . 
^    %  2a 
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6)  When  — ^  =  — -  ,     representing  the  fourth, 

«!  3 

If  C  =  o.     Eq.  (9)  gives 

(4X*  —  3a»x)  b*  =  (8y*  —  8yV  +  b*)  a'. 

7)  When  -51=  A.     a  major  sixth. 

n,        3  '  ^ 

evidently  a  curve  passing  through  the  origin. 

If  the  amplitudes  be  equal  we  get  a  somewhat  simpler  expression, 
4a  V  —  3a*x  =  i6y*  — 2oay  +  5a*y. 

8)  When  — ^  =  —  .     a  minor  third. 

nj        5 

C  =  o.     ,6^_K>-^+5^  =  3,y;_48^  +  ,8^-, 


(i6x*  —  2oaV  +  5a*x)  b*  =  (32/  —  48by  +  i8by  — b*)  a 

9)  When  — ^  =  -— ,     a  major  third. 

Uf  4 

C  =  o.     (8x*  —  8aV  +  a*)  b*  =  (i6y*  —  2oby  +  5b*y)  a* 

10)  When  —  =  4  »       C  =  o. 

n^        o 

Eq.  (9)  gives 

(i28x'  —  256XV  +  i6oaV  —  32a*x'  +  a*)  b*  = 
(256y»  —  576y'b'  +  432y*b*  —  24ayV  +  9yb*)  a* 


AN    APPARATUS    FOR    ILLL'STRATrN'O   THE    EQUALITY    OF 
EXPANSION  OF  DIFFERENT  CASES 

C,    K.    ADAMS,  CENTRAI.    HIGH    SCHOOL,    DETROIT.    MICH. 

The  apparatus  here  described  is  intended  to  illustrate  before  a  class  that 
<)itTt-r*.*nt  gases  expand  equally  under  sittiilar  conditions.  It  consists  essen- 
tially of  two  air-thermonieters  of  equal  size  supported  upon  a  wooden  stand- 
ard, as  shown  in  Ft);,  t-  The  hulhs  of  these  thermometers  arc  two  small 
flasks  of  about  loo  c.c.  capacity.  The  capacities  of  these  flasks  were  first 
tested  to  see  that  ihcy  were  equal  and  marks  made  upon  their  necks  with  a 
tile  to  show  h'tw  far  the  3top|>ers  .<;hould  he  inserted  to  maintain  the  equality. 


.\t>iut  ,(  c.c.  of  sulphuric  acid  arc  placol  in  i-acli  rtask  to  keep  the  ^ascs  dry. 
Till-  vertical  |tart  of  the  stems  of  the  thennonicters.  .\.\.  consists  of  a  small 
slim  pifiette  or  hurette  graduated  in  tenths  of  a  cubic  cenlimetcr  fri>m  O  to  5 
c.c.  They  were  selecteii  so  that  the  lenRths  of  the  graduated  paits  are 
ei|ual  and  the  zero  marks  e(iuatt>  ilistant  from  the  end.  These  pipettes. 
invertol,  are  connected  to  the  tlasks  li>  glass  tubing  l)cnl  as  shown  in  the 
tigiire.  The  union  at  aa  ma\  be  made  by  nibber  tubing,  but  it  is  an  easy 
matter  to  fuse  (he  pipettes  10  the  tubing  and  the  apparatus  is  more  pemtanent 
and  there  is  less  danger  of  leakage.  Care  should  be  taken  to  have  the  bot- 
toms of  the  two  tlasks  at  the  same  level  and  the  lower  ends  of  the  pipettes 
should  also  In*  at  the  same  level.     These  dip  into  a  Iteaker  containing  cencen- 
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tratcd  sulphuric  acid.  Commercial  acid  should  be  used  since  it  can  be  easily 
deen  in  the  tubes  at  a  distance. 

The  flasks  are  closed  by  stoppers  having  two  holes.  After  the  apparatus 
is  set  up  one  of  the  flasks  is  filled  with  hydrogen  or  other  gas  by  inserting  a 
delivery  tube  of  a  gas  generator  in  one  of  the  holes  of  the  stopper  and  gas 
passed  through  until  all  of  the  air  is  expelled.  The  hole  in  the  stopper  is  then 
closed  with  a  glass  plug.  The  other  flask  is  filled  with  air.  The  chief  difli- 
culty  in  setting  up  the  apparatus  is  in  making  it  perfectly  air-tight. 

In  using  it  a  large  basin  of  water  is  placed  upon  a  box  ( Fig.  2 )  at  such 
a  height  that  when  the  flasks  are  placed  in  it  and  the  wooden  support  rests 
on  the  table,  the  flasks  do  not  quite  touch  the  bottom  of  the  basin.  The 
support  should  be  heavy  enough  to  hold  the  flasks  down  in  the  water. 
Before  the  apparatus  is  used  the  flasks  should  be  placed  in  water  about  10° 
warmer  than  will  be  use<l  in  the  class  room,  say  about  45^  C,  thus  some  of  the 
gases  will  be  expelled  so  that  at  about  20''  C,  the  acid  will  stand  near  the  top 
of  the  graduation  in  the  stems  of  the  thermometers.  For  the  actual  experi- 
ment it  is  best  to  have  two  basins,  one  containing  water  at  about  20^ C  and  the 
other  water  at  about  35''  C.  The  flasks  can  then  be  placed  alternately  in  one 
basin  and  then  in  the  other,  and  the  expansion  and  contraction  noted.  It 
will  be  readily  seen  that  the  experiment  will  take  very  little  time  in  the  class 
and  that  it  can  be  repeated  with  very  little  trouble. 


AN  ELECTRICAL  PENDULUM   FOR   SIGNAL  SERVICE   IN 

LABORATORIES. 


W.    a.    HAWKES.   A.NN    ARIM>R. 


The  electrical  pendulum  described  here  is  offerecl  as  an  instrument  for 
giving  time  signals  in  laboratories  where  such  experiments  are  made,  and 
especially  in  laboratories  where  the  expensive  laboratory  clock  is  not  avail- 
able. After  a  test  running  over  several  months  this  apparatus  has  shown 
itself  perfectly  reliable  as  a  time  keeper,  any  variation  in  its  time  of  vibra- 
tion during  that  time  not  being  apparent.  It  is  operated  by  a  current  from 
a  single  Daniell  cell,  this  cell  being  chosen  on  account  of  the  constancy  of 
the  current  it  maintains.  In  circuit  with  the  battery  are  two  electro-magnets 
that  are  alternately  thrown  in  and  out  of  the  circuit  bv  a  little  device  that  is 
the  secret  of  the  success  of  the  pendulum.  The  nature  of  the  device  is  that 
of  a  swinging  contact  key.  that  closes  the  circuit  automatically  on  the 
approach  of  the  pendulum  to  either  electro-magnet,  but  at  the  instant  of 
the  return  of  pendulum  the  contact  is  broken  and  the  pendulum  swings  back 
free,  toward  the  other  electro-magnet,  till  at  the  most  effective  distance  from 
it.  the  circuit  closes  through  the  other  electro-magnet,  this  in  turn  demag- 
netizes at  the  return  of  the  swing,  and  so  the  uniform  motion  of  the  |)endu- 


—  62  — 

luni  is  maintained.  The  pendulum  carries  the  armature  that  oscillatci 
back  and  forth  between  tlie  electromagnets,  and  upon  which  the  magnetic 
pull  is  exerted.  The  construction  of  such  a  pendulum  is  quite  within  the 
limits  of  the  amateur  mechanic.  Provide  a  rod  of  brass  or  wood,  preferably 
\voo4l.  as  it  is  less  susceptable  to  changes  in  temperature,  with  a  bob  of 
about  8  pounds  weight,  with  adjusting  screws  beneath  as  in  Fig.  A.  Mount 
on  this  ro<i  aniiature  at  A.  neetlle  for  mercury  contact  at  L.  Platinum  tip 
terminals  for  c«>ntact  in  closing  the  circuit  through  a  and  a'  as  the  pendu- 


«4    »« 


t^$ 


fel      B^ 


W 


liii:-  swings  (  Fii:.  1>>.  The  iHrntiulutn  nia\  l>e  hung  by  the  conventional 
>pnnk:  lug  at  the  end  or  if  the  rinl  is  brass  a  piece  of  file  <  k.  Fig.  Bi 
Muoothed  t«>  an  etlvre  is  soldereii  into  a  .slit  cut  in  the  nx]  and  the  pendulum 
|>ahse«l  throu^jh  the  lole  H  (  Fig  C»  swings  with  the  .sharp  eflge  resting  on 
the  brass  strip>  .\l  .\1  screwed  to  the  shelf  I).  The  adjusting  screw.  N' 
(Fig   H).   tv:i\    then   Ik-   usimI    for   a   tine  adjusting   of   the   |>endulum    f.»r 
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aocurate  time  vibration.  The  pendulum  thus  fitted  is  hung  on  the  board,  G, 
screwed  to  the  wall.  The  swinging  contact  a.  a.  that  closes  the  circuit 
through  the  electro-magnets  is  constructed  by  taking  a  piece  of  brass,  s, 
about  1-16  inch  in  diameter  and  two  inches  long,  pointing  the  lower 
end:  a  thin  piece  of  brass  or  copper  is  soldered  on  to  this  shaft  as  shown 
in  the  cut  (D).  This  is  then  mounted  with  the  point  P  resting  on  a 
brass  shelf  and  the  upper  end  lightly  strapped  to  the  board  at  O.  The 
electro-magnets  E,  E.  are  made  of  No.  20  cu  wire  and  are  about  i}4 
inches  in  length  by  i  inch  in  diameter,  the  cores  extending  about  ^  inch 
beyond  the  end  of  the  helix»  for  greater  strength  of  magnetism  and  con- 
venience. These  electro-magnets  are  fastened  on  some  convenient  support 
about  ^  the  distance  down  from  the  point  of  suspension  of  the  pendulum 
to  the  bob.  These  are  connected  in  a  double  circuit  system  with  the  Daniell 
cell  as  shown  below.  The  diagram  also  gives  the  connections  for  mercury 
contact  in  the  sounder  circuit 

PENDULUM   CIRCUIT. 

cc    =  Contacts  on   Pendulum. 
aa    =  Swinging  Contacts. 
,,^  EE  =  Electro-magnets. 

jL  B     =  Batter)'  ( Daniell ) . 

I  SOUNDER  CIRCUIT. 

t  T  =  Mercury  Contact. 

,r    I  N  =  Needle,  or  Pendulum. 

•••^  S  =  Sounder. 

B'  =  Battery  (Leclanche). 


THE  PURIFICATION  OF  MERCURY 


W.    II.    HAWKES.   .\NN    .VRROK. 


Clean  mercur>-  is  a  laboratory  essential  and  the  ease  with  which  mercury 
l)ecomes  impure  makes  a  stock  of  clean  mercur)'  hard  to  keep.  The  method 
of  distillation  is  difficult  and  tedious  of  operation  without  special  and  expen- 
sive apparatus  and  is  attended  with  considerable  loss  of  both  mercury  and 
time. 

The  following  method  will  save  all  this  and  will  enable  laboratories  to 
keep  their  stock  of  mercury  clean  and  in  jjond  ct>ndition  ready  for  use  when 
needed. 

Provide  a  cylindrical  jar  20  cm.  long  by  3  cm.  diameter,  a  stick  of  com- 
mon electric  light  carbon  (without  copper  coating),  a  Sprengels  air  pump 
(aspirator),  rubber  tubing,  two-hole  rubber  stopper  for  the  jar.  one  and  one- 
half  feet  of  glass  tubing  of  proper  size  for  the  stopper. 

Cut  the  glass  tubing  into  two  pieces,  one  piece  long  enougii  to  reach 
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nearly  to  the  bottom  of  the  jar,  extending  through  the  stopper  about  one 
inch.  Bend  the  remaining  piece  into  an  L-shape,  inserting  the  short  arm 
through  the  stopper  about  one  inch.  Connect  the  aspirator  by  proper-sized 
rubber  tubing  and  the  water  faucet ;  to  do  this  it  may  be  necessary  to  use  a 
reducer  joint  to  fit  the  tubing,  that  may  be  obtained  of  the  plumber.  Con- 
nect the  other  end  of  the  aspirator  to  the  outer  end  of  the  L  tube.  The 
apparatus  is  now  ready  for  use. 

The  process  of  cleaning  is  briefly  described  as  follows : 
Fill  the  jar  a  little  more  than  half  full  of  the  mercury  to  be  cleaned. 
Pour  in  on  top  of  this  dilute  H,SO,  (i-8)  to  the  depth  of  about  lyi  inches. 
Insert  a  rubber  stopper  having  no  perforation  and  rock  the  mercury  back  and 
forth  through  the  acid,  bringing  the  mercur\'  well  in  contact  with  acid. 
Take  out  the  stopper  and  insert  the  stick  of  carbon  reaching  nearly  to  the 
bottom  of  the  jar :  insert  tlie  stopper  with  the  tubes ;  turn  on  the  water  until 
the  air  bubbles  up  through  the  mass  of  mercur>*  freely.  Allow  this  process 
to  continue  from  20  min.  to  half  an  hour,  according  to  the  condition  of  the 
mercury.  If  the  mercury  is  very  dirty,  pour  off  the  acid  and  put  in  some 
fresh  an<l  continue  the  process  15  or  20  minutes  longer.  Then  pour  off  acid. 
Wash  the  mercury  thoroughly  in  clean  water  until  there  is  no  trace  of  acid  in 
it :  then  dr\'  it  by  thrusting  filter  paper  into  it.     Finally  filter  into  a  clean 

DIAGRAM    SHOWING    ARRANGBMENT  OF    PARTS. 


H  =  KAlHTinr 
TT  =  CONNKCTINC  Tr  BKS 
A  =  ASPHtATOR 

J -Jar 

M:-MRmcriiv 
S-ELKcrmoLVTK 

C=CAllBOIf 


vf»Ml  an<I  the  iirocfss  i>  complete.  If  tlu-  work  is  pro|K-rl\  diMic  there  will 
n.  .t  1.1-  tlu-  trace  of  a  film  n|K>n  its  surface,  nor  will  it  leave  any  stain  or  trail 
on  fMircflain.  The  prepress  requires  no  attention  while  the  purification  is 
Koingon.  no  cxj)ense  except  .that  investe<l  in  the  af>paratus.  ami  practically  no 
l<ss  of  mercurv. 

The  process  of  purification  involve<l  is  electrolytic.  The  impurities  in 
the  mercur>.  acting  as  one  electrode  while  the  carbon  acts  as  the  «»ther.  the 
electrolvle  Inring  the  acid.  The  object  of  the  aspirator  is  to  keep  the  ma^-^ 
wril  agitate<l.  bringing  the  surface  of  the  Hg.  constantly  in  contact  with  the 
aci<l  an<l  carlH>n.  with  a  slight  oxidizing  pnicess  attending  the  fiassage  of  the 
air  through  the  nieroury.  In  the  process  the  impurities  of  the  mercur\*  gi> 
into  solution  and  of  oairsi-  is  washetl  out  afterward.  If  the  mercury  is 
flrcidetlly  greas>  <»r  oily,  use  caustic  potash  instead  of  H,SO,  leaving  out  the 
riirUin.  washing  and  dr>ing  in  the  same  manner  as  al>ove. 
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It  will  quicken  the  process  to  filter  the  mercur}'  before  subjecting  it  to 
the  process  above  described;  in  fact,  filtration  will  often  take  out  all  the 
coarser  impurities  that  only  interfere  with  its  use  for  certain  experiments. 

The  accompanying  diagram  will  assist  in  setting  up  the  apparatus. 


BIOLOGICAL  CONFERENCE  AND  SCIENCE  TEACHING 


AIMS  AND  METHODS  IN  ELEMENTARY  FIELD  WORK. 


1.    H.    MKYERS,   THE   UNIVERSITY  OF   CHICAGO   SCHOOL  OF   EDUCATION. 


In  outlining  this  paper  I  have  confined  myself  to  the  beginning  or 
elementary  phases  of  field  work.  My  eflPort  is  to  indicate  a  line  of  pro- 
gression rather  than  attempt  to  go  into  details  as  to  methods  of  procedure. 
This  paper  is  controlled  by  the  thought  that  the  pupil  is  a  greater  consid- 
eration, at  this  stage  of  school  work,  than  the  subject. 

VVe  may  recognize  two  fairly  distinct  stages  in  field  work — (i)  A 
stage  when  the  pupil  is  largely  dominated  by  the  pleasure  he  derives  from 
physical  activity,  seeing  new  things,  gaining  new  sense  experiences,  acquir- 
ing skill,  satisfying  his  restless  and  insatiable  curiosity.  This  is  the  very 
elementary  stage,  and  may  be  termed  a  period  of  radiation.  It  is  a  period 
not  very  fully  recognized  by  our  courses  of  study  and  one  for  which  they 
have  not  well  provided.  (2)  The  second  stage  is  the  period  when  the  pupil 
through  special  aptitude  or  experience  develops  dominating  interest  in  some 
special  phase  of  study  and  confines  himself  largely  to  a  particular  subject — 
this  marks  the  beginnings  of  specialized  work.  There  are  all  gradations 
between  these  two  phases.  It  is  important  that  we  consider  whether  the 
character  of  the  work  of  pupils  during  this  period  of  radiatiofi  has  any 
|K>sitive  value  in  case  the  student  never  reaches  the  period  of  specialized 
work  and  second  whether  it  prepares  him  for  the  more  specialized  work  of 
later  school  life;  in  so  far  as  it  fails  in  either  of  these  two  ends  it  must  be 
considered  insufficient  and  in  so  far  as  it  fulfills  these  two  conditions  it  must 
l)e  considered  efficient  and  practicable.  In  this  process  of  educating  there  are 
two  ()rime  considerations  ( 1 )  the  various  phases  of  knowledge  which  have 
been  accumulate<l.  sorted,  and  systematized,  and  given  a  position  in  the 
course  of  study — physiography,  botany,  zoologv*:  (2)  the  human  being 
known  as  the  pupil.  The  process  of  educating  is  conceded  to  l)e  through 
sr)mc  interrelation  of  subject  with  pupil  or  pupil  with  subject,  and  it  is  our 
view  point  as  to  the  nature  of  this  interrelation  that  is  the  crucial  thing  in 
our  "aims  and  methods  of  teaching.** 

Either  these  subjects  which  make  up  the  course  of  study  are  selected  as 
types  of  knowledge  to  be  learned  by  the  pupils;  the  amoimt  learned  being 
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the  measure  of  educational  progress :  or  they  represent  types  of  knowledge 
to  be  used  in  developing  desired  qualities  of  physique,  mentality,  skill  and 
working  efficiency,  the  power  gained  in  these  directions  being  the  measure 
of  educational  progress.  The  distinction  may  not  always  appear  dear  cut 
or  essential  but  the  path  of  school  progress  is  strewn  with  the  wrecks  of 
methods  which  were  founded  upon  the  conception  that  the  function  of  teach- 
ing is  wholly  concerned  with  inducing  pupils  to  learn  the  subject,  and  the 
methods  have  ranged  from  that  of  Gad  Grinds  through  all  types  of  peda- 
gogical  novelties  which  were  warranted  to  induce,  lead  or  trick,  the  pupil 
into  learning  the  desired  subject.  There  exists,  however,  a  growing  belief 
that  the  subject  may  be  so  taught  that  the  act  of  learning  will  prove  to  be 
the  vital  factor  in  education ;  a  belief  that  the  pupils*  interests  may  form  a 
basis  for  educational  procedure  and  progress. 

However  well  we  may  have  formulated  and  stated  the  laws  which  relate 
to  individual  experience  and  self  activity  and  however  strong  our  belief  in 
them  as  the  fundamental  basis  of  human  development,  we  must  admit  that 
the  application  of  these  principles  has  not  been  a  controlling  factor  in  edu- 
cational practice.  If  we  can  find  a  type  of  school  work  rich  in  a  subject 
which  appeals  to  the  instincts  and  interests  of  the  pupils,  and  which  at  the 
same  time  offers  exceptional  opportunities  for  individual  initiative  and  self 
effort :  then  I  believe  that  in  the  use  of  this  subject  the  problem  of  individual 
development  and  the  problem  of  knowledge  of  the  subject  are  on  a  fair  way 
to  complete  solution,  the  two  things  will  prove  to  be  interdependent. 

Gaining  an  acquaintance  with  the  sciences  through  field  work  must 
surely  have  (|uite  a  different  influence  upon  the  student  from  that  of  the 
text-lKH>k  and  IalK)ratory  method,  especially  when  his  field  exj)eriences  are 
supplemented  by  relate<l  reading  and  experiment. 

It  is  the  function  of  elementary  field  work  to  recognize  and  give  more 
freedom  to  the  natural  instincts  and  interests  of  students  and  by  so  doing 
l)eget  in  the  students,  through  personal  contact,  a  familiarity  witli  nature  and 
her  wavs.  The  kexnote  of  the  work  is  individual  interest  and  effort,  the  cru- 
ciai  |K>int.  |)edagogically.  is  that  the  interest  and  mental  movement  arouseil 
h\  this  direct  contact  shall  not  be  smothered  by  the  text  and  the  teachers 
descriptions.  These  should  be  strong  aids  in  enlarging  and  intensifying 
tliis  irental  movement  but  the  teacher  should  Ik*  careful  not  tt)  divert  or 
dominate  it.  "Tlie  facts  of  science  have  Ixfen  so  abundantly  acquired.  s*> 
thoroughl)  systematized,  and  rendered  S4>  easily  available  through  text- 
lxM»ks.  manuals  an<l  mo<lels  that  we  freijuently  resort  to  the  teachings  of  these 
schen>es  of  kno\vle<lge  instea<l  of  the  knowle<lge  itself." 

FieKl  work  brings  the  pupil  in  contact  with  materials  and  phenomena 
which,  through  sense  exjierience.  investigation,  ami  inference,  he  converts 
into  knowle<lge.  The  value  of  this  fiehl  work  is  ver\*  largely  <ietermine<i 
by  the  way  we  use  it  an<l  what  we  exjK'ct  to  gain  through  this  use.  One  of 
the  mistakes  of  field  work  is  the  practice  of  using  it  to  supplement  «>r 
illustrate  our  in<loor  class  work :  tltis  is  better  than  no  field  work,  but  I  do 
not  l>elieve  that  it  is  the  best  use. 
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This  leads  to  a  habit  of  trying  to  fit  facts  to  theory,  rather  than  formu- 
lating inferences  and  theories  out  of  observed  facts.  It  is  the  experiences, 
materials  and  thoughts  of  the  field  which  should  be  brought  to  the  class 
room  and  form  the  basis  for  the  recitation,  for  reading,  and  experimentation. 
The  problem  is  whether,  at  this  beginning  stage  of  science,  the  text  and 
manual  shall  be  centers  for  student  effort  or  whether  the  out-of-door 
environment  shall  be  the  center  and  the  text,  manual,  and  laboratory  consti- 
tute the  aids  to  the  study;  whether  the  field  shall  supplement  the  indoor 
equipment  or  whether  the  indoor  equipment  shall  supplement  the  field 
work. 

Field  Work. — The  materils  with  which  pupils  come  in  contact  in  field 
work  may  be  grouped  under  the  heads  of  (i)  Climatology,  (2)  Physiog- 
raphy, (3)  Mineralogy,  (4)  Botany,  (5)  Zoolog}'.  In  our  text-books  these 
constitute  distinct  sciences  and  are  treated  separately;  in  the  field  we  find 
them  intimatelv  interrelated. 

There  comes  a  time,  very  soon,  however,  when  it  is  desirable  that  this 
work  take  on  something  of  the  spirit  of  conscious  purpose  and  study. 

In  the  School  of  Education  we  have  found  the  school  garden  a  most 
fertile  aid  in  this  transition.  The  idea  of  planting  is  readily  grasped,  this 
working  with  the  soil,  handling  tools,  digging  and  planting  appeals  strongly 
to  the  pupils*  instinct  of  workmanship. 

With  a  definite  pur]x>se  in  mind  and  a  certain  impatience  to  set  to  work, 
tlie  pupil  faces  a  whole  series  of  new  problems.  He  begins  to  grasp  the  idea 
that  in  raising  plants  results  depend  largely  upon  the  fulfillment  of  certain 
conditions.  He  must  gain  information  as  to  time  of  planting,  preparation 
of  the  soil,  depth  and  distribution  of  seeds,  care  of  plants. 

Going  hand  in  hand  with  the  work  are  a  series  of  problems  which  spring 
directly  from  the  garden  work: 

I.  .\  study  of  the  various  ways  in  which  new  growths  arise,  seeds, 

bulbs,  tubers,  cuttings,  etc. 
J.  Conditions  essential  to  start  new  growths. — temperature,  moisture. 

3.  Advantage  of  placing  seeds  in  ground. 

(a)  Unifonn  moisture  conditions. 

(b)  More  uniform  temperature. 

( c )  Depth  of  planting. 

4.  Amount  of  moisture  absorbed  by  seeds  to  start  germination. 

5.  Amount  of  moisture  in  given  volume  of  soil. 
(1.  Mow  this  moisture  reaches  the  seed  and  plant. 

7.  Amount  of  moisture  required  in  various  soils  to  support  various 

plants. 

8.  Weeds  and  cultivated  plants — why  weeds  can  overcome  cultivated 

plants. 
i).  Light  and  plant  growth — purpose  of  weeding — grttn  of  plants. 

10.  Nature  and  origin  of  soil. 

11.  Insect  life,  bird  life,  earthworm,  etc. 
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We  try  to  |>arallcl  this  garden  work  by  ^fconsidering  the  questions 
relating  to  uncultivated  areas;  nature's  method  of  planting  and  weeding; 
number  of  seeds  germinating  on  a  given  area ;  seed  distribution ;  temperature 
and  life;  meaning  of  early  green  spots,  etc. 

These  problems  do  not  come  to  the  pupil  as  assigned  lessons  but  they 
spring  out  of  his  from  day-to-day  experiences;  and  the  answers  to  these 
questions  are  essential  to  the  continuation  of  certain  particular  phases  of 
thought  and  action.  In  the  earlier  or  "rambling**  stage  of  this  out-of-door 
work  the  pupil  was  guided  largely  by  his  instinct  of  curiosity,  when  his 
curiosity  was  satisfied  there  remained  no  logical  reason  why  he  should  give 
the  object  or  phenomenon  which  attracted  his  attention,  any  further  consid- 
eration. The  pupil  may  begin  work  in  the  garden  under  much  the  same 
impulse,  but  by  his  act  of  planting  he  assumes  certain  duties  which  may  lose 
their  pleasureable  elements — but  which  must  be  attended  just  the  same  in 
order  that  he  may  succee<l  in  his  original  purpose — the  repeated  nee<l  of 
destroying  weeds  and  loosening  the  soil  may  serve  as  an  example. 

It  is  comparatively  easy  to  do  a  bit  of  work  when  results  follow  immedi- 
ately, but  it  is  quite  a  diflPerent  matter  to  work  patiently  and  conscientiously 
when  results  are  remote.  The  development  of  this  quality  is  one  of  the 
important  functions  of  teaching.  It  seems  to  me  that  it  is  just  at  this  stage 
where  the  frequently  agitated  question  of  discipline  comes  in — by  the  act  of 
planting  the  pupil  becomes  responsible  to  a  degree,  for  the  fruitage,  and 
nothing  short  of  his  best  efforts  to  obtain  adec|uate  results  should  be  allowe<l 
to  pass:  he  has  begim  work  with  a  definite  purpose:  nothing  short  of  the 
accomplishment  of  the  puqK>se  shall  satisfy  him.  This  general  science  work 
is  usually  carried  on  under  the  hea<l  of  .\ature  Stu<iN  which  has  lH*en  a 
strong  factor  in  recognizing  the  chiM's  interest  in  nature  ami  extencling  the 
range  of  his  exjKTicnci'  with  nature:  tlu*  weak  |)oint  t»f  the  work  has  Inren 
in  a  general  failure  to  [>rovide  means  for  accumulating^  an<l  unifying  the>r 
ohsiTvations  and  exjHTiences.  .Much  time  and  energy  is  s|K*nt  in  ohs<*r- 
\ation.  exiKTimentation.  and  collecting  data,  hut  when  the  tiine  ctmies  lor 
a  more  adequate  working  up  of  this  <lata.  for  its  hroacler  interpretation  we 
find  that  much  of  it  has  «»ozed  away.  While  it  may  have  hroatlene<I  the 
interest  and  trained  the  sen>es  it  has  not  always  given  a  tyjx'  of  mental  |ioise 
and  control  which  insures  the  pupils  making  In'st  usi*  of  experience.  We 
nee<l  to  give  more  s|H*cial  attention  to  devising  means  for  accumulating  the 
more  essential  observations.  There  are  a  variety  of  wa\s  in  which  the 
pupil's  from-day-t«Hda\  exjHTiences  ina)  Ik*  accunnilated. — 

I.  Kx|Krience<  relating  to  climatic  conditions. 

<a»   C'liaracter  of  the  da\ — sunshine,  clouds  or  rain. 

iht    Pirection  of  wind  iluring  e;.ch  state  of  c(>n(iiti<>ns ;  «  i  »  win<-s 

that  bring  clou<!s:  <  ji  clearing  winds. 
UM    Pailx  range  of  tt^njRTature. — winds  and  temf>eraturr. 
nh    I>aily  ranj:e  f»f  l»arom< :» '. 
<e»    Time  of  siinnM-  ;ir.«!  •^rp*"':  ant!  fxisition  as  to  east  and  wt  s: 


-69- 

(f)  Noon  positiop  of  the  sun-degrees  from  the  vertical  at  various 

seasons  and  influences  on  temperature. 

(g)  Records  as  to  the  conditions  of  life  at  various  seasons  and 

adaptations  to  climatic  changes.  Following  this  period  of 
record  taking  comes  a  period  of  summarization  and  interpre- 
tation :  a  more  definite  study  of  climate  and  climatic  controls. 

These  records  have  little  significance  if  we  collect  our  data  from  books 
and  charts  but  they  are  full  of  meaning  to  the  individual  who  has  accumu- 
lated these  records  from  nature.  As  the  garden  and  these  records  afford 
opix)rtunities  for  unifying  experiences  out  of  which  we  may  formulate  a 
series  of  problems  so  the  natural  features  of  the  landscape  may  be  made  to 
serve  a  similar  purpose.  The  surface  of  the  earth  of  any  region  may  be 
considered  as  consisting  of  a  number  of  type  topographic  or  rather  physio- 
graphic features;  these  may  be  grouped  under  the  headings  of 

1.  Shores  and  beaches  of  varied  types  and  their  associated  features. 

2.  Lakelets,  lagoons*  and  marshes  and  their  associated  features. 

3.  Gullies,  ravines,  valleys  and  their  associated  features. 

4.  Hummocks,  hills,  and  ridges  and  their  associated  features. 

5.  Levels,  flats  and  their  associated  features. 

Each  one  of  these  types  may  be  considered  a  unit  environment  and  as 
such  a  center  for  unifying  the  various  phases  of  study  pertaining  to  it. 

Each  region  is  largely  controlled  by  a  special  set  of  physical  conditions ; 
a  complete  study  of  any  one  of  these  centers  should  lead  to  an  intelligent 
appreciation  of  the  contents  of  the  area,  their  true  relationship,  and  the 
factors  which  most  influence  the  type  of  region.  If  the  action  of  certain 
forces  as  running  water,  glaciers,  winds,  wave  action,  has  moulded  the 
c<»ntour  of  the  earth's  surface,  and  contour  and  structure  modify  the 
physical  conditions  of  moisture,  temperature,  light,  and  wind,  and  these 
in  tuni  influence  life,  then  our  study  of  the  area  should  develop  an  intelli- 
gent appreciation  of  these  interrelations.  Our  frequent  failure  to  have 
pupils  study  a  region  as  a  region,  to  learn,  to  enjoy,  appreciate,  and  read 
landscape  and  its  life,  before  taking  up  the  isolated  studies  of  Physiography, 
H<>tan\.  and  Zoology,  reduces  greatly  their  breadth  of  outlook  and  the 
cfTectiveness  of  teaching  and  student  effort. 

( )ne  of  the  prominent  features  of  the  Chicago  region  is  the  marsh ; — 
Something  of  the  attractiveness  of  this  type  of  area  is  indicated  by  the  way 
it  is  fre<|uente<l  by  the  physiographer,  the  botanist,  the  zoologist,  flower  pick- 
ers, hunters,  and  wandering  boys. — In  the  study  of  this  area  the  specialist  is 
aljs^)rhe<!  in  his  particular  subjects;  the  non-specialist  tries  to  take  a  more 
comprehensive  view — he  is  there  to  study  the  marsh  as  a  unit,  and  we  may 
consider  that  he  has  formulated  some  such  outline  as  follows  to  guide  him  in 
unifying  his  study: 

I.  Gaining  a  good  impression  of  the  general  physiognomy  and  atmos- 
phere of  the  marsh. 
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2.  The  conditions  essential  to  the  formation  of  a  marsh»  (a)  Topo- 
graphic conditions,  (b)  Structural  conditions,  (c)  Climatic  conditions. 

3.  The  various  ways  in  which  marshes  may  originate,  (a)  Genesis  of 
the  marsh  under  consideration,  (b)  Changes  which  the  marsh  has  under- 
gone since  its  genesis. 

4.  Acquaintance  with  the  content  of  plant  life  of  the  area,  (a)  Its  zonal 
distribution  and  conditions  controlling  this  distribution,  (b)  Its  adaptations 
to  the  physical  conditions  of  the  area. 

5.  Acquaintance  with  the  animal  life  of  the  area,  (a)  Its  distribution 
within  the  area,  (b)  Its  entrance  into  the  area,  (c)  Life  histories  and  adapta- 
tions. 

6.  The  ultimate  end  of  the  marsh  as  a  marsh,  and  how  this  end  is 
brought  about. 

It  is  safe  to  assume  that  the  elementar\'  student  gives  little  attention 
or  thought  to  these  problems.  The  things  that  appeal  to  him  are  the  mud, 
the  cat-tails,  lily  pads,  tadpoles,  frogs,  and  crayfish;  how  the  marsh  got 
there,  from  whence  these  things  came  and  whither  they  are  going  does  not 
trouble  him.  It  is  sufficient  that  they  are  there  and  he  sets  to  work  to  get 
all  the  pleasure  he  can  by  discovery,  obser\'ation,  and  collecting.  It  is  our 
first  duty  to  see  to  it  that  he  gets  a  broad  experience  with  these  things. 

The  region  as  approached  by  the  student  gives  little  hint  of  the  problems 
cuitlined  above;  these  problems  are  to  grow  out  of  his  swamp  experience 
and  stiuly.  If  we  are  going  to  study  the  marsh  and  begin  in  the  primary 
j^rade  it  will  not  be  necessary  to  give  any  ver>'  detailed  directions  as  a 
prqwration  for  the  trip;  if  we  are  going  to  study  some  special  phase,  and 
Uj^^in  at  the  f)eriod  of  10-12  years,  then  directions  are  essential.  If  we  see 
to  it  that  a<le<]iiatc  provision  is  made  for  the  care  of  collected  materials  we 
may  rest  assured  that  with  but  little  field  direction  a  ver>  considerable 
amount  of  materials  will  hv  secured  for  the  school  room  stud  v.     The  interest 

m 

and  work  of  the  future  tri|>5  will  l)c  largely  determined  hy  the  use  made  of 
this  collectetl  material :  and  out  of  this  stu<ly  should  evolve  definite  problems 
an<l  pre(>arations  for  a  succeeding  trif).  No  pre|>aration  can  e<]ual  these 
uns<»Ive<l  problems  which  the  f>u(>ils  carry  with  them  from  the  recitation. 

In  a<l<iition  to  the  regular  discussion  relating  to  the  trip,  and  this 
material.  |«rt  of  the  material  may  be  used,  (  I )  for  accumulating  certain 
reoMnls  in  writing,  clrawing.  and  color. 

/;.r.  Showing  in  c«>lc»r  «»r  drawinj^  the  varietx  of  {>]ants  growing  in  the 
rr>;ion.  this  reconi  includes  all  the  elements  involved  in  any  drawing  or 
painting  lessi-^n  and  has  the  additional  value  of  acquainting  pupils  with  the 
!>|K*  and  the  names  «»f  plants  growing  in  a  marsh  region. 

\nt»thcr  t>jK'  of  this  material  max  Inr  placed  in  Inixes.  jars  or  acquaria 
for  <letailed  ol>servation  and  record,  (a  \  1  K-velof iment  of  frog,  snail,  aquatic 
insect  and  salanian<Ier  eggs,  ibi  .Movement  and  respiration  of  aquatic 
fonn.  (c\  FocmI  an<l  feeding  habit.  These  may  for  the  time  being  be  con- 
^:<lered  >|H*cial  studies:  hut  the  results  add  continually  to  our  growing  con- 
•  I  prion  of  the  marsh. 


—  71  — 

Another  method  of  work  is  in  preserving  the  material  itself  and  in 
selecting  and  arranging  this  material  to  bring  out  certain  special  phases 
of  knowledge,  (i)  The  preservation  of  the  animal  forms  of  the  swamp 
area  in  order  to  see  together  the  full  range  of  aquatic  forms;  for  identifi- 
cation and  to  be  used  later  to  develop  the  principles  of  systematic  classifica- 
tion. (2)  Collecting  and  arranging  material  to  show  the  successive  stages 
in  development  of  frog,  salamander,  insect.  (3)  Collecting  to  illustrate 
food  and  feeding.    (4)   Meaning  of  color. 

These  collections  should  form  the  center  of  a  school  museum,  a  museum 
not  of  curios  and  miscellaneous  materials,  but  a  museum  which  represented 
the  thoughtful  and  intelligent  work  of  a  body  of  students  and  teachers,  not 
a  collection  of  case-locked  curios  but  materials  to  be  used  and  developed  in 
school  study.  This  method  of  work  makes  it  possible  to  bring  under  intelli- 
gent inspection  a  vast  quantity  of  materials  otherwise  so  separated  by  time 
and  space  as  to  remain  meaningless.  Each  of  these  collections  represent  a 
separate  study  and  each  separate  study  unites  to  form  the  basis  for  a  still 
more  extensive  study.  Each  study  gives  the  pupil  a  definite  problem,  gives 
him  an  opportunity  to  be  active  in  his  work,  develops  skill,  and  fixes  in  a 
never-to-be-forgotten  way  a  group  of  essential  facts.  These  various  types 
of  ways  of  dealing  with  field  materials  is  legitimate  elementary  work: 
Developing  skill  in  reading,  writing,  painting,  obser\'ation,  experiment,  all 
of  which  represents  t\'pes  of  work  thought  of  as  belonging  to  elementary 
school  work.  We  give  the  pupils  all  of  this  but  the  getting  is  not  made  an 
end ;  these  things  represent  means.  Here  is  a  definite  work  to  be  done  and 
the  essential  skill  is  acquired  in  the  doing. 

As  these  things  accumulate,  paintings,  charts,  collections,  they  exert  a 
mighty  influence  upon  the  work  of  the  student;  they  give  him  standards, 
he  becomes  eager  to  do  better  work,  his  purposes  become  more  clearly 
defined,  he  becomes  alert  and  alive  to  the  things  around  him.  The  work 
becomes  more  and  more  the  product  of  his  own  initiative  and  less  of  an 
assigned  task.  The  thought  horizon  of  the  pupil  broadens  and  he  gradually 
acquires  the  power  of  more  comprehensive  generalization.  Minot  has  made 
the  statement  that  "great  new  thoughts  are  generated  more  by  the  accumu- 
lation of  observation  than  by  deep  meditation :  a  generalization  is  a  mountain 
of  experience."  This  elementary  field  work  should  stand  for  this  accumu- 
lation of  observations,  this  mountain  of  experience,  for  the  acquirement  of 
skill,  and  for  the  development  of  the  intellectual  qualities  of  alertness, 
thought  fulness,  patience,  definiteness  of  purpose  and  power  of  inference  and 
generalization. 

Through  this  elementary  field  work  the  pupil  has  had  experiences  with 
marsh,  hill,  valley,  and  prairie,  he  knows  something  of  the  contour  of  the 
earth's  surface,  he  has  seen  something  of  the  work  of  running  water,  gravity, 
waves,  and  winds — to  him  topography  is  something  which  may  be  read  and 
explaincfl.  He  has  collected  data  which  gives  him  hints  as  to  climate  control 
and  the  intliunce  of  climate  on  life.  He  has  had  some  chance  to  feel  his  own 
worth. 
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If  our  eletTientar>'  work  can  succeed  in  developing  in  pupils  ( i)  A  feel- 
ing of  pleasure  in  nature.  (2)  An  intelligent  attitude  towards  nature,  (3) 
can  succeed  in  having  the  pupils  detect  the  problems  relating  to  their  out- 
of-door  environment,  and  (4)  have  them  gain  some  power  in  knowing  how 
to  set  to  work  to  solve  these  problems  it  will  have  accomplished  a  great 
work.  The  value  of  this  work  must  be  tested  by  its  influence  on  the  indi- 
vidual and  not  upon  the  basis  of  systematic  knowledge;  knowledge  may 
l>e  the  test  when  the  student  has  had  ample  time  to  more  fully  systenatize 
and  cc^nplete  these  various  phases  of  study  but  at  this  elementar)*  stage  the 
test  must  be  based  on  working  eflkiency.  Having  acquired  working  effici- 
ency, having,  as  it  were,  learned  his  trade  of  how  to  study,  we  may  then 
hold  him  rcsfjonsible  for  the  accomplishment  of  some  worthy  work.  It  is 
the  function  ami  duty  of  the  teacher  in  this  elementar)'  work  to  formulate 
an  ideal  as  to  tlie  personal  qualities  which  a  student  should  possess:  he 
should  give  thoughtful  attention  to  the  conditions  essential  to  the  develo|>- 
iiient  of  these  qualities,  and  then  set  to  work  with  all  the  resources  of 
knowledge  to  the  accomplishment  of  this  purpose.  It  is  in  this  way  only  that 
we  can  ho|)e  to  develo(>  a  science  of  teaching.  I  see  no  study  which  has  the 
fxjssi hi  lilies  of  contributing  so  much  to  this  purpose  as  field  work. 


DISCISSION    OF    KLEMKNT.\RY    FIELD    WORK:    .\1MS    .\ND 

METHODS. 


I'K  »ri.>S'»K    I..    II.    UMI.KY.    CoHNKI.I.    INIVKKSITV. 


I  a^ric  fiiosi  lu*artii>  with  the  prof)* )sit ions  that  have  iK-en  put  forward 
b>  l*n»lV>«»or  Mmtn.  I  am  particularly  pleased  with  his  attitutle  towards 
thi-  rit-M  work  and  ti»c  excursion.  The  \vh«»ic  ton«le!ic\  of  education  is  t<» 
put  tlu*  M  hi  Mil  an<l  the  child  int<»  actual  sympathetic  relation  with  his 
envirMnn.riu.  l*.i'»lojrical  work  should  nonnall)  and  naturally  Ik*  out»l«>or 
work.  Tlu-  intI«H»r  lalMiratorx  should  l»e  a  >upplenient  li>  the  t>utd<M>r  w<>rk. 
hut  It  !:a«»  luvn  tlu-  fault  of  iiuich  of  our  teachinj^  that  the  outdoor  work  ha> 
Int-n  •I'!:  inatrtl  1)\  ilu*  lalMiraiorv.  It  is  {\\v  lalM>ratory  and  not  the  field 
w«»rk  that  i^  tlu*  adjunct.  It  is  vit\  <lifticult  to  inana^^e  excurMon  w«>rk 
witlu'Vit  !ki\:p.i;  it  iHVoinc  mere  recreation  or  a  rambling  oiiiinj^.  It  is  not 
ntir^»»ar\  t«»  tell  the  pupil  what  is  to  be  seen  when  he  gt>es  abroad,  but 
u>nall;.  hr  ^h**\\\*\  ^n  with  a  «lefinite  puq>o><*  in  nun<l.  At  one  time  he  may 
j^«>  f-  '  :):«•  N|Kriric  pur|>«»M*  of  seeing:  the  edj^e  of  a  >wanip.  a  hill,  or  a  |>ar- 
ticiri.ir  tret-  or  a  particular  bird.  i»r  a  definite  jwrt  of  a  bnH>k  or  piKid.  He 
inav  j^..  tt»  >tud\  fish  or  turtles.  The  object  »>f  the  excursion  should  be 
clearl.  "iitlined  l)i'f«»re  the  children  go  abroatl  and  their  work  then  becomes 
relevant  and  concrete.  It  is  well  en(»ugh.  of  cinirse.  t«»  take  the  whole  sch*»ol 
f»n  a:\  ••iitinj^  tw»>  «»r  three  times  a  year.  This,  hov^ever,  nuist  l>e  liMikoi 
U|M."  as  a  picnic  ratlier  than  a^  -lefinite  olucational  work.     When  it  is  the 
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purpose  to  make  the  excursion  of  e<lucational  value  it  should  comprise  as 
few  pupils  as  possible.  It  is  difficult  to  handle  as  few  as  twenty  pupils  in 
many  kinds  of  excursion  work.  From  six  to  ten  is  a  better  number.  This» 
of  course,  precludes  the  possibility  of  doing  any  definite  excursion  work  in 
most  rural  schools  of  one  teacher,  since  the  remainder  of  the  pupils  would 
then  be  left  uncared  for. 

I  think  that  there  is  danger  in  making  an  excursion  as  formal  and  as 
perfunctory  as  much  of  the  laboratory  work  has  been.  We  are  in  danger 
of  forgetting  that  the  spiritual  quality  of  school  work  may  be  the  thing  most 
to  be  desired.  The  biological  work  is  not  expected  to  supply  the  formal 
**drill/'  but  rather  to  provide  the  quality  and  vivacity  of  school  work.  It 
develops  the  native  powers  of  the  individual  and  arouses  and  stimulates, 
and  sets  the  pupil  definitely  at  work  with  a  personal  problem. 

It  seems  to  me  it  is  time  that  we  should  consider  the  industries  and  the 
affairs  of  the  community  as  coming  within  the  realm  of  the  school  enter- 
prise. Study  the  creamery  of  the  town  and  various  other  industries.  The 
affairs  of  men  are  immensely  important  to  the  child  and  certain  of  these 
subjects  can  be  made  teachable  by  being  unified,  systematized  and  developed 
as  to  standards. 

W'ork  in  the  field  may  be  carried  on  along  several  different  lines,  as 
follows : 

I.  TlIK  Wk.athkr. 

First  year — \'ery  general  weather  observations.  Trj*  to  eliminate 
the  habit  of  complaining  at  the  weather. 

Second  year — Studv  of  clouds,  with  obser\'ations  on  a  sun-dial 
made  by  the  manual  training  department. 

Third  year — Study  of  the  wind. 

Fourth  year — Study  of  temperature  and  observations  on  the  ther- 
mometer. 

Fifth  year — The  l>arometer.  weather  maps,  signals  and  forecasts. 

II.  ScK.N'KRY — Sur\ey  of  country.    Strive  for  an  understanding  of  toiK>- 

graphic  forms  and  in  the 
Third  year  begin  a  regular  survey  of  a  brook,  a  swamp,  or  a  hill 

in  your  region. 
Fourth  \ear — Continue  the  sur\'ev  and  take  measurements. 
Fifth  year — I)escril)e  and  plat  the  same  area. 

III.  .A.\i.M.\i.  PoiTi.ATioN  OF  THE  Regio.n.     The  first  Year  teach  the 

names  of  the  most  familiar  animals  and  plants.  The  second 
\  oar  ctMiimence  a  particular  study  of  special  groups  of  animals. 
lK*ginning  with  birds  and  concluding  in  the  fifth  year  with 
insects. 

1\'.    Sl.MII.Ak  Oll.SERVATlONS  ON   PLANTS. 

It  is.  of  course,  (juite  impossible  always  to  find  the  objects  and  the 
phenomena  in  tlie  o|>en  field  that  one  desires  for  the  best  work.  Every  good 
school,  therefore,  should  have  a  new  t>'pe  of  biological  laboratory.     This 
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laboratory  is  the  school-garden.  The  school-garden  should  be  introduced 
not  for  the  purpose  primarily  of  teaching  gardening,  hut  in  order  that  the 
pupil  may  have  a  natural  realm  that  is  under  more  or  less  control.  The 
time  is  coming  soon  when  the  school  garden  will  take  the  place  of  much 
of  the  indoor  laboratory  work  because  it  is  more  normal  and  natural,  and 
is  more  likely  to  develop  indigenous  and  native  powers.  It  teaches  handi- 
craft in  cleaning  and  caring  for  tools,  laying  out  of  walks,  making  flower 
beds.  etc..  and  is  the  place  to  learn  how  plants  grow.     It  is  a  scene  of  life. 


AIMS  ASD  .METHODS  OF  F^HYSKX^R.XPHIC  FIELD  WORK  IN 

SECOXD.\RY  SCHOOLS. 


PROFESSOR   M.   S.   W.  JEFFKRSON.  STATE  NORMAL  COLLEGE. 


!*hysic)graphy  is  the  old  Physical  Geography  plus  field  work.  It  deals 
in  goo<l  f)art  with  landscapes  and  processes,  which  may  be  studied  through : 
I  Pictures.     2  Maps.     3  Books.    4  The  objects  themselves. 

Hitherto  only  the  first  three  ways  have  been  much  attempted,  but  the 
l)urdcn  of  proof  should  rest  with  any  one  who  ventures  to  justify  such  an 
arrangement  or  that  we  ought  to  study  symbols  rather  than  things. 

Why  not  study  the  forms  themselves?  We  do  not  enjoy  a  picture  or  a 
M>!ig  (^r  <i  dinner  b\  reading  about  it.  but  by  seeing  it.  hearing  it.  or  eating  it. 
If  out  of  rrach  wc  may  take  some  pleasure  in  the  description,  but  not  with 
aii\  thoiij^ht  that  we  are  having  something  as  g<H>d  as  the  thing  itself.  And 
evin  what  little  comfort  there  is  in  this  s^xond-hand  treatment  comes  from 
previous  <linners.  s<mgs.  and  pictures  that  we  have  actually  enjoyed.  Let 
us  tht-n  see  the  near  processes  and  lan<lscai)es  and  try  to  understand  as  much 
a^  wf  can  (►f  thcni.  So  wc  may  Vh>\k'  for  a  In^tter  understanding  «»f  distant 
*«ci*nes  an<I  pr(H:esse>.  As  in  ever\  study,  we  are  trying  to  master  syrr.N»ls 
au'l  we  cannot  <Io  this  by  omitting  the  things  to  which  the  symbols  refer. 

METHODS. 

The  teacher  «^hould  catalogue  the  physiographic  feature>  of  his  neigh- 
l.«  rhiKxl  and  arrange  them  in  the  order  «>f  im|>ortance  from  their  generalitx 
of  application  in  the  science.  Do  not  f>lan  a  l«»t  of  excur>i«»ns.  A.sk  for  time 
for  one — but  hi*  Mire  t<»  make  that  a  gixnl  one.  Limit  the  numl)er  to  go  and 
f>lan  the  less*»n  with  great  care.  H>  <|uestions  the  class  is  g<»tten  to  l(K>k  at 
the  details  concerned  and  to  find  reav»ns  for  conditions  which  should  alwavs 

« 

l>e  fairly  eas\  to  find  in  the  first  less^»n.  For  instance,  go  to  a  brook.  Ask. 
where  are  the  biggest  jH'bbles?  Where  is  the  smallest  stuff?  Where  is  the 
water  going  fastest?  Why  are  the  big  fK*bbles  «»ver  there?  Perhaps  no 
one  can  an^^er  at  first.  Put  some  fine  material  in  <iwif!  water  and  then  ask 
again.     Then  the  cla>s  may  \k  asked  to  find  other  illu>t rations. 
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Probably  the  field  trips  should  conie  first.  But  you  plan  it  so  and  per- 
haps it  rains,  so  it  may  be  necessary  to  take  the  book  lesson  first. 

It  is  impossible  to  apportion  the  number  of  field  and  class  exercises,  but 
doubtless  one  in  three  or  four  would  be  the  most.  But  the  most  important 
consideration  of  all  is  that  the  teacher  herself  must  be  in  sympathy  with  field 
work  and  shall  be  able  to  see.     See  Journal  of  Geography,  Fcbruar\%  1905. 


DISCUSSION  OF  AIMS  AND  METHODS  OF  PHYSIOGRAPHIC 

FIELD  WORK  IN  SECONDARY  SCHOOLS. 


PROFESS! »R    R.    D.    CALKINS.   CF.XTRAI.    NORMAL    SCH(M>I.. 


While  nearly  everyone  who  is  entitled  to  express  an  opinion  recognizes 
that  out  of  door  work  is  the  one  thing  that  is  chiefly  lacking  in  the  geographic 
instruction  of  our  state,  there  are  so  few  who  are  attempting  it.  At  the 
present  stage  of  development  if  the  few  advocates  spend  their  time  at  such 
meetings  in  quarreling  over  the  methods  of  field  work  when  the  vital  ques- 
tion is  not  so  much  the  method  bv  which  the  work  is  done  as  that  field  work 
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shall  be  done  or  attempted — more  harm  will  be  done  than  good.  Need  of  the 
hour  is  that  friends  of  modem  geography  shall  unite  in  spite  of  minor 
differences  and  create  a  public  opinion  which  shall  sweep  the  state  and 
compel  certain  much  needed  improvement  in  geography  teaching.  And  so 
I  say  Amen  to  all  Professor  Jefferson  has  said. 

He  has  shown  convincingly  and  without  need  of  further  discussion  why 
lield  work  is  necessary — and  yet  I  feel  that  there  are  many  superintendents 
who  feel  that  all  this  uproar  about  laboratory  and  field  work  is  all  nonsense, 
else  whv  do  thev  allow  the  same  old  methods  to  continue  in  their  schools? 

(.ranted  that  thev  are  anxious  to  do  the  work  but  are  hindered  bv 
obstacles: — 

(  I  )    Material  equipment,  etc..  easily  supplied. 

( 2, )  .\rrangement  of  classes,  so  as  to  give  time  for  field  work,  only 
rc(|uires  a  little  gumption  on  the  part  of  the  superintendent. 

( 3 )  I^ck  of  teachers  who  can  see  about  them  the  forms  and  pnKesses 
which    make  clear  the  book  statements  concerning  them  chief  difficulty. 

Physiography  teaching  has  not  yet  evolved  to  the  point  where  a  discus- 
vit»n  of  the  aims  and  methods  of  field  work  is  of  the  greatest  |)ossible  value; 
when  there  are  not — how  manv? — shall  I  sav  fiftv,  fortv.  thirtv  teachers  in 

»  m  m  m  m 

the  state  who  are  capable  of  doing  field  w»ork ! 

Something  ought  to  be  done  to  create  a  demand  for  science  teachers 
who  can  teach  physiography.  The  work  in  normals  and  colleges  is  largely 
elective,  so  superintendents  must  demand  that  science  teachers  shall  elect 
physiography  along  with  botany  and  zoolog\'.  or  physics  and  chemistry. 

Rut  leaving  all  this  and  taking  up  the  question  of  methods  of  field  work, 
can  tht-re.  under  the  varying  conditions  of  environment  and  experience  of 


-76- 

the  teachers,  be  any  gfcneral  or  universal  method  of  field  work?  Must  not 
a  discussion  of  methods  resolve  itself  into  a  testimony  meeting  where  each 
merely  gives  the  results  of  his  own  experience?  Such  a  comparison  would 
be  valuable  to  those  who  are  trying  to  get  some  aid  or  suggestions  for  con- 
ducting such  work.    Does  it  not  all  rest  with  the  teacher  and  his  preparation? 

The  only  basis  which  I  can  see  for  a  discussion  that  would  yield  any 
profitable  returns,  is  the  question  of  whether  the  field  work  should  precede 
or  follow  the  class  exercises,  and  even  here  no  one  would  ever  insist  that 
either  the  one  or  the  other  order  could  or  should  alwavs  be  followed.  But 
whichever  order  be  used  it  must  necessarily  follow  that  the  method  employed 
will  differ  radically  from  that  used  if  the  opposite  order  be  observed.  That 
the  field  trip  should  precede  were  it  not  for  the  uncertainty  of  the  weather, 
etc..  I  do  not  believe  to  be  alwavs  the  case. 

Were  the  class  composed  of  third  or  fourth  grade  pupils  still  in  the 
observational  state  of  their  mental  development,  there  would  be  little  question 
as  to  the  order.  But  with  tenth  or  eleventh  gra<le  pupils  who  have  advanced 
to  the  reasoning  stage  and  that  with  little  if  any  training  in  observation, 
it  may  well  be  that  the  class  may  be  led  deductively  to  certain  conclusions 
before  going  into  the  field,  with  the  result  of  increased  interest  and  attention 
in  the  field  work  which  follows. 

This  statement  will  vary  as  to  its  truth,  not  only  with  the  pupils  but  with 
the  topic  under  consideration.    .As  illustrations  let  us  take 

1.  The  case  of  the  origin  of  gullies  and  their  development  into  valte\s 
with  iK.*miani'nt  streams.  I^y  ap|K*al  to  the  student's  general  experience  and 
l)\  (ictliictivf  reasoning  iincler  careful  questioning  the  class  ma\  Ik'  given  a 
prcparatitui  for  the  field  trip  which  is  to  follow  that  will  enable  them  to  lio 
some  in<lq)einlcnt  observing  of  their  own  which  then  may  Ik'  supplementexi 
by  the  teacher's  |)*unting  out  what  he  has  not  seen.  There  are  often  manv 
reasons  \vh\  tlie  field  trip  shouhl  follow  the  class  exercise  or  recitation. 

2.  l»ut  in  the  >tud\  «)f  the  glacial  phenomena  it  is  essential  that  field 
study  of  the  j^lacial  tirift.  for  example,  should  prece«le  the  text-book. 

ft  all  resolves  itself  into  this:  That  order  or  nietho<l  is  Inrst  which  in  \\yt 
ji:«ij^iTient  of  t!ie  teacher  iisini^  it  accomplishes  most  satisfact<»ril\  the  re^:!> 
aimed  at. 
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AIMS  AND  METHODS  OF  BOTANICAL  FIELD  WORK  IN  SEC 

ONDARY  SCHOOLS. 


DR.   H.  C.  COWI.ES,   UNIVERSITY  OF  CHICAGO. 


One  of  the  great  aims  in  botanical  field  work  should  be  to  keep  alive 
the  love  of  nature.  With  most  children  the  love  of  nature  is  choked  out  at 
school  because  so  many  other  things  are  crammed  down,  and  at  home  it  is 
clubbed  out  because  the  child  brings  in  mud.  The  whole  education  of  the 
child  is  away  from  nature.  All  science  teaching  is  more  or  less  artificial.  It 
is  necessarily  so  and  even  the  need  of  microscopic  work  in  the  high  schools 
must  be  admitted.  All  people  may  be  divided  into  two  classes:  those  who 
travel  by  day  and  those  who  travel  at  night.  To  one  who  has  eyes  to  see 
the  things  of  nature  ever>-  journey  will  be  full  of  interest.  Even  a  trip 
through  Arizona  in  midsummer  may  be  one  of  greatest  interest  and  pleasure. 

The  first  Botany,  in  the  days  of  Gray,  brought  a  certain  nearness  to 
nature,  but  we  felt  it  to  be  rather  purposeless  and  unscientific.  Then  came 
laboratory  morphology  which  was  scientific  but  lost  the  nearness  to  nature. 
Now  ccolog\'  combines  both. 

But  as  desirable  as  field  work  is,  it  should  not  be  attempted  unless  it  can 
he  orderly  and  definite.  To  be  a  success  it  must  be  better  organized  than 
laboratory  work,  just  as  laboratory  work  must  be  better  organized  than 
recitation  work.  For  instance  one  trip  may  be  to  study  the  habit  of  growth 
and  the  fonns  of  mosses,  another  the  lichens,  etc. 

The  best  tyjxr  of  field  work  is  a  study  of  adaptations  combined  with  a 
study  of  structure  and  function.  If  roots  are  to  be  studied— dig  up  plants 
to  see  the  few  rtK)ts  of  water  plants,  and  the  extremely  large  roots  of  dry 
boW  plants,  then  take  them  to  the  laboratory*  for  microscopical  study.  The 
form  and  size  of  leaves  may  be  studied  in  their  relation  to  light :  then  have 
experiments  on  heliotropism,  transpiration,  and  starch  making.  Make  the 
starch  test  on  leaves  that  grow  in  the  shade  and  those  that  grow  in  the 
sunlight. 

Herbana  may  be  turned  along  ecological  lines.  Instead  of  being 
grouf>ed  according  to  families,  they  may  be  grouped  as  peat  bog  plants,  sand 
dune  plants,  rock  plants,  leaf  types  which  are  mesophytic.  leaf  types  which 
are  xerophytic,  etc. 

The  study  of  plant  associations  is  the  most  difficult  of  all  field  work, 
hut  even  here  something  may  be  done  and  the  students*  accuracy  may  be 
cultivated  by  making  maps.  A  stmly  of  the  changes  going  on  may  be 
made  by  letting  students  of  one  class  make  a  map  of  a  certain  region  and  the 
m  xt  class  make  a  map  of  the  same  area. 

One  of  the  greatest  difficulties  in  carr>'ing  on  field  work  is  that  of 
large  classes,  but  an  enthusiastic  teacher  will  find  ways  of  overcoming  even 
this  difficulty.  Time  in  which  to  do  the  work  is  often  hard  to  arrange. 
The  time  ought  to  come  when  certain  half  days  will  lie  set  apart  in  the 
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school  schedule  for  field  work.  Of  all  the  difficulties  suggested  that  of  no 
good  place  to  take  the  classes  is  the  most  inane  nonsense.  A  more  unpromis- 
ing place  in  which  to  do  field  work  could  hardly  be  thought  of  than  the 
down  town  districts  of  Chicago,  yet  even  here  vacant  lots  furnish  abundant 
material  for  study,  and  transportation  makes  other  regions  easily  available. 
The  greatest  difficulty  of  all  is  bad  teachers.  Teachers  may  be  classified 
into  those  who  are  teaching  for  the  money  there  is  in  it  and  incurable 
teachers.  l\\  incurable  teachers  is  meant  that  class  of  teachers  who  have 
such  a  love  for  the  work  that  they  would  rather  teach  than  do  an\thing 
else.  Thev  are  the  onlv  class  who  should  teach  at  all  and  certainly  are  the 
only  teachers  who  should  attempt  field  work. 


DISCUSSION  OF  AIMS  AND  METHODS  OF  BOTANICAL  FIELD 

WORK  IN  SECONDARY  SCHOOLS. 


lu    I..    MOSKLEV,   SANDl'SKV    IIIOH    SCHOOL. 


I  am  told  that  most  high  school  botany  teachers  do  not  make  a  practice 
of  taking  their  pupils  to  the  fields  and  woods.  The  difficulties  to  be  encoun- 
tcretl  in  such  an  undertaking  appear  to  be  overestimated.  The  advantages 
arc  well  worth  the  effort.  Not  knowing  what  points  would  be  brought  out 
in  Professor  Cowles'  pa(KT.  I  can  perhaps  do  no  better  than  to  tell  of  the 
incihiMLs  cinploxed  at  Sandusky.  No  doubt  much  improvement  could  be 
made  there,  and  these  methcxls  might  be  wholly  unsuited  to  some  schools. 
In  ilcscribing  our  excursions  I  cannot  adhere  strictly  to  the  subject  assigneil 
me.  for  while  manv  of  our  excursions  are  mainh  for  Ixnanical  study,  obser- 
vations  [nrrtaining  to  zoology  and  physiograph\  alir.ost  always  form  a  part 
and  in  many  of  the  excursions  an  im|x>rtant  part  of  the  work. 

TIMKS. 

<  Hir  excursions  are  ai  various  times.  ( )n  a  fine  da\  a  class  is  s«Mrc- 
tiirf>  taken  out  at  its  regular  recitatitm  |)erio<l  for  a  walk  through  the  park 
or  along  a  street  lK)nlere<l  with  s|>acious  yanls  where  a  variety  of  trees  may 
Ix*  found  and  in  .Mav  \v<xx|  warblers  of  si^veral  kinds  an<l  other  birds  mav  Ixr 
seen.  The  class  is  l>ack  at  the  sch<x>l  house  at  the  end  of  the  jxrri«xl  unless 
it  is  followe<l  b\   recess  or  n*K»n  intemiission.     In  the  latter  case  it  is  dis- 

m 

misse<l  at  the  same  lime  as  the  sch<x)l  with«>ut  returning.  These  |x'ripatetic 
lessons  are  not  announced  iK'forehand  and  arc  not  S4>  frecjuent  a>  i»>  !>e 
exix*cle<l.  but  cixne  as  a  pleasant  suqirise.  The)  might  proiital)ly  be  given 
nx)re  fre<|uently  at  Sandusky  and  at  many  other  sch«>ols  where  surnninding* 
are  suitable. 

In  the  spring,  excursions,  previously  announced  are  given  after  school 
and  each  pupil  in  Ixitany  or  z«x>log\  has  an  onf^rtunity  to  go  about  once  in 
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two  weeks,  sometimes  oftener.  Some  of  them  are  open  to  the  whole  biology 
class,  about  sixty;  those  intended  especially  to  see  birds  are  often  limited 
to  one  of  the  two  sections,  but  if  a  pupil  has  work  to  prevent  him  from 
accompanying  his  section,  no  objection  is  made  to  his  going  with  the  other 
section.  The  average  attendance  of  these  after-school  excursions  is  less 
than  half  of  the  class,  or  section,  at  one  time ;  but  most  of  the  pupils  go  once 
or  twice  in  the  course  of  the  spring  and  a  few  go  nearly  every  time. 

A  combination  of  the  preceding  times  may  be  utilized  if  the  school 
program  is  so  arranged  that  the  science  class  under  consideration  comes 
the  last  period  of  the  day. 

From  these  after-school  excursions  we  usually  return  for  supper,  but 
in  the  long  days  of  late  spring  we  sometimes  go  by  boat  and  take  a  lunch 
along. 

The  excursions  the  pupils  look  forward  to  with  keenest  anticipation 
and  remember  in  after  years,  are  those  given  Saturdays  or  holidays.  These 
are  announced  beforehand,  often  more  than  a  week  before.  Sometimes  they 
are  for  the  forenoon  only  or  the  afternoon,  usually  for  the  day.  In  some 
instances,  if  the  distance  is  great,  they  extend  into  the  evening.  In  any  case 
the  approximate  time  of  return  is  announced  before  the  day  of  the  excursion 
so  that  the  pupils  may  prepare  their  lunch  and  will  know  whether  if  they 
go  they  will  be  back  in  time  to  meet  other  engagements.  It  rarely  happens 
that  all  but  one  or  two  in  a  class  of  twenty-five  go.  In  large  classes  or  if 
the  excursion  is  for  the  whole  high  school  the  number  to  go  is  not  often 
more  than  two-thirds  of  the  whole.  It  may  average  two-fifths.  \*er>-  few 
biology  students  miss  all  of  the  Saturday  excursions.  Some  go  on  nearly 
every  one. 

TRANSPORTATION. 

On  the  excursions  after  school  we  usually  go  by  trolley  car.  some  of 
the  class  using  their  bicycles  instead.  The  distance  is  between  two  and  four 
miles.  Frequently  some  who  go  by  car  prefer  to  walk  home.  Sometimes 
we  walk  from  the  school  house  to  the  outskirts  of  the  citv.  Fonnerlv  when 
horses  available  for  such  purposes  were  not  so  scarce  we  would  drive  sev- 
eral miles  after  school.  Once  or  twice  in  the  spring  we  cross  the  bay  in 
a  launch  or  sail  boat. 

On  the  Saturday  excursions  all  of  these  means  have  been  employed 
and  sometimes  combinations  of  them.  The  objective  points  then  arc  usually 
between  five  and  seventeen  miles  away,  occasionally  farther.  The  electric 
lines  arc  used  most  frequently,  rarely  the  steam  railroads,  often  steamboats 
nr  naphtha  launches.  It  is  a  question  whether  the  excursions  on  the  water 
in  fine  weather  or  the  drives  are  enjoyed  the  most.  Fine  exairsions  have 
sometimes  involved  a  ride  of  twelve  to  twenty  miles  bv  car  and  then  a  drive 
along  a  river  valley. 

KXPENSeS. 

Reduced  rates  are  usually  secured  for  transportation  on  the  Saturday 
excursions,  lower  in  many  instances  than  most  people  ever  secure  for  the 
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same  trips.  Boats  arc  often  chartered.  Sometimes  we  can  use  them  without 
interfering  ^^nth  their  regular  trips.  The  average  expense  for  each  pupil* 
whether  the  excursion  is  on  water  or  on  land,  is  probably  not  more  than 
thirty  cents  for  the  round  trip.  Frequently  it  is  but  little  more  than 
one  cent  a  mile  bv  car  and  less  than  one  cent  a  mile  bv  boat.  Once  on  a 
thirty-five  mile  drive  we  had  about  a  dozen  carnages  without  hiring  any. 
/\t  another  time  we  were  met  at  the  electric  car  twelve  miles  from  Sanduskv 
by  pupils  who  lived  within  six  miles  of  the  spot  and  other  friends  in  such 
number  that  by  hiring  one  team  we  were  able  to  take  a  very  enjoyaMe  and 
profitable  drive  although  there  were  about  sixty  of  us. 

PRKP.ARATIO.N. 

Before  goin^  on  a  long  excursion  I  oftentimes  tell  the  class  in  advance 
something  about  the  region  to  be  visited  or  give  some  instruction  concern- 
ing subjects  of  which  the  region  affords  fine  illustrations.  Sometimes  I 
have  them  copy  a  list  of  the  things  to  be  noticed, — trees  with  which  they  are 
not  already  familiar,  shrubs  or  herbs  thev  have  heard  of  but  not  vet  seen 
growing,  birds  and  mammals  they  ought  to  see  and  hear,  geological  forma- 
tions. 

.\  brief  list  of  things  to  take,  depending  on  season,  place,  time  of  return, 
and  main  objects  of  excursion,  is  useful,  e.  g..  old  clothes,  rubbers,  warm 
wraps  for  the  return,  va.^ulum  or  other  large  box  and  small  boxes  for  deli- 
cate specimens,  a  field  <»r  opera  glass  and  sharp  eyes.  A  small  map  showing 
all  the  roads  has  been  j^iven  tu  each  pupil  on  sonu-  of  the  excursions  and 
they  are  told  to  keep  them  and  take  them  on  other  excursions,  but  they 
usually  forget  to  do  S4».  It  is  well  to  have  at  lt'a>t  one  to|K»graphic  map 
along,  if  any  exists. 

I.NSTKICTIO.N. 

While  oil  the  excursi«»n  the  teacher  sh(»nld  not  exjK-ct  the  pupils  to  he 
listening  to  him  c«)ntini!all>.  To  several  five  minute  talks  at  suitable  times 
;:Ti«l  places  he  ina\  rea<«»nal>I>  insist  on  all  listening.  Besides  these  he  may 
|>oint  «iul  numer<»us  things  along  the  wa\  in  such  a  manner  that  the  majority 
n:a>  either  hear  him  or  learn  from  those  that  <li<l  hear  what  the  things  are. 
The  pupils,  if  not  t«H>  old.  discover  plenty  of  interesting  things  which  they 
are  glad  t«»  bring  to  the  notice  of  the  teacher  ;incl  gla<l  to  Karn  S4»:nething 
aUuu  either  h\  inve<tij;ation  <»r  from  oral  instructitm.  After  the  excursi4»n. 
part  of  the  class  time  n  a\  \w  profitably  sfK-nt  in  <|uesti«»ning  the  pupils  almut 
what  the)  <aw.  c«  rr«ctini:  fals<*  impre^'sions  and  adding  |»«»int>  of  interest. 

kKCKEMIoN. 

(  >n  the  lor;;  e\c;irsi««ns  it  i'i  unreas4»nal»le  t<»  e.\|>ect  that  the  pupils  will 
devt.te  their  \\!:«'le  tinu  t«»  the  ^nlijects  thev  are  stud\in;j.  Lunch  at  S4ime 
]  icluresfjue  sp  t  .-.cci  *'*iHe  to  a  gfK»<l  sprinit:  or  well  «ih«'uld  Ik-  followe<l  bv 
::r::e  for  rest,  •'■••".nj:  which  thf»*'e  who  are  never  tire«!  can  pla\  l>all  or  hunt 
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for  snakes  or  amuse  themselves  in  other  ways.    Many  of  the  girls  will  endure 
the  walk  better  if  they  have  a  good  rest  at  this  time. 

CONDUCT  OF  PUPILS. 

Some  have  supposed  there  would  be  much  difficulty  in  maintaining  any 
sort  of  discipline  among  pupils  while  on  an  excursion.  No  doubt  some 
teachers  who  have  made  only  one  or  two  attempts  at  conducting  excursions 
have  found  the  responsibility  a  considerable  nervous  strain.  Pupils,  too, 
who  have  never  been  on  a  school  excursion  before  and  who  doubt  if  they 
will  be  able  to  go  again  sometimes  do  foolish  things.  On  the  other  hand 
excursions  afford  a  fine  opportunity  for  the  teacher  to  instill  in  the  minds 
of  the  pupils  fundamental  notions  of  the  data  of  ethics.  Many  of  them  have 
tailed  to  learn  at  home  that  the  test  of  conduct  is  whether  on  the  whole  it 
lends  both  immediately  and  remotely  to  the  good  of  the  doer  and  others 
concerned.  Many  of  them  have  come  to  regard  parental  displeasure  the 
only  thing  to  avoid.  It  is  not  hard  to  teach  the  pupil  that  when  on  an 
excursion  he  is  expected  to  have  a  good  time,  but  he  must  not  destroy 
property  nor  do  anything  else  likely  to  cause  serious  annoyance  either  to 
schoolmates  or  strangers. 

The  large  excursions  I  have  found  most  difficult  to  manage  are  those  in 
which  we  make  use  of  carriages.  This  is  on  account  of  the  difficulty  of 
keeping  the  party  together.  If  a  pupil  drives  a  horse  which  he  has  himself 
furnished,  he  is  likely  to  feel  somewhat  independent.  Sometimes  it  is  diffi- 
cult to  prevent  racing.  The  carriage  in  the  lead  may  take  the  wrong  road 
and  others  follow.  I  have  found  that  much  trouble  could  be  saved  bv 
insisting  that  none  of  the  party  should  drive  ahead  of  the  carriage  in  which 
I  was  at  the  time  riding.  If  the  party  is  small  enough  to  be  accommodated 
by  a  single  band  wagon  or  two  or  three  hired  vehicles  there  is  usually  no 
trouble. 

Conversation  is  usually  unrestrained  except  that  I  discourage  gossip 
an<i  long  stories  and  try  to  keep  the  attention  up  to  lunch  time  and  for  a 
j>orti<>n  of  the  afternoon  on  the  things  they  are  observing.  Some  pupils  find 
it  difficult  to  keep  still  during  even  a  short  talk  by  the  teacher  or  to  refrain 
from  annoying  others  at  such  times.  If  they  prove  troublesome  on  more 
than  one  excursion  they  can  before  another  excursion  be  denied  the  privilege 
of  going.    I  have  rarely  found  it  necessar>'  to  resort  to  this  expedient. 

On  many  of  the  excursions  there  has  been  nothing  to  worr>'  about, 
unless  it  was  the  tendency  of  some  of  the  party  when  tired  to  sit  or  lie  on  the 
Ivare  ground  and  remain  there  till  they  caught  cold. 

It  is  well  for  the  pupils  to  understand  beforehand  that  if  they  go  on 
the  exairsion  they  are  not  to  absent  themselves  teng  from  the  rest  of  the 
party  without  getting  permission  to  do  so. 

.An  imaginar>'  objection  to  field  work  on  the  part  of  those  who  have 
never  undertaken  it  is  that  the  freedom  of  the  children  on  an  excursion  will 
lead  to  their  taking  too  much  liberty  in  the  school  room.  Experience  does 
nnt  accord  with  this  apprehension. 
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Some  have  observed  that  while  on  an  excursion  the  interest  of  a  pupil 
is  likely  to  be  centered  in  some  person  instead  of  the  things  they  are  expected 
to  see.  This  is  seldom  the  case  with  pupils  under  sixteen  and  after  that  it 
should  not  be  regarded  so  objectionable  as  to  prevent  the  excursion.  In 
one  class  where  I  thought  certain  ones  would  go  after  school  only  because 
of  their  interest  in  other  members  of  the  same  class,  I  went  with  the  boys 
certain  afternoons  and  the  girls  other  afternoons,  but  this  has  seldom  been 
found  necessary. 

BENEFITS. 

Without  discussing  the  subjects  to  be  studied  on  these  excursions  I 
will  mention  a  few  benefits  to  be  derived  from  them  that  might  be  over- 
looked— healthful  recreation,  an  opportunity  to  see  and  understand  many 
things  mentioned  in  literature  as  well  as  in  science  and  especially  a  love  of 
nature  that  adds  much  to  the  enjoyment  of  life. 

The  following  sentence  is  in  Felix  Oswald's  Physical  Education:  **So 
domestic  events  of  our  later  years  can  efface  the  impression  of  the  wood- 
land rambles,  butterfly  hunts,  and  huckleberry  expeditions  of  our  boyhood ; 
the  recollection  of  first  outdoor  adventures  endure  like  the  mountains  and 
rivers  of  a  promised  land  whose  cities  have  vanished  forever." 

Three  years  ago  I  gave  a  paper  here  on  "Original  Work  for  the  High 
School  Science  Teacher."  The  conclusion  of  that  paper  I  will  give  also  as 
the  conclusion  of  this. 

Tlic  teacher  of  natural  science  who  would  imbue  his  pupils  with  the 
s|)irit  of  investigation  should  not  be  content  to  invoke  their  assistance  in 
prosccutinj^  his  own  researches.  He  should  inspire  them  with  a  love  of 
nature.  To  do  thi>  he  must  take  them  into  the  country.  Some  teachers 
whose  i*arl\  lite  was  s|K*nt  in  the  country  nr  in  a  village  fail  to  realize  when 
thev  In-pin  to  teach  in  a  city  how  meagre  is  their  pupils'  experience  with  the 
.subjects  they  are  trxinjj  to  teach  them.  I'ntil  I  take  them  into  the  country 
some  «»f  :u\  |)Uj>ils  have  never  seen  a  sheep,  a  (xracock.  or  a  snake.  Some 
iniaj^ine  that  strawlnrrries  grow  on  tall  hushes.  Many  of  them  have  scarcely. 
if  ever,  in  their  hves  seen  a  hill  or  a  river,  save  sometime,  perhaps,  from  a 
car  win<I«.w.  The  expressions.  **u|>  stream"  an<l  "down  stream"  are  mean- 
injs'lo'*  tM  them.  They  listen  attentively  in  the  class-room  to  a  tlescription 
of  the  characteristics  of  a  lake  l)each.  but  when  shown  a  mole  hill  they  arc 
not  sure  that  it  is  not  a  lake  Ixrach.  Nor  have  they  more  knowletlge  oi  a 
In-ech  tree.  .\t»t  one  in  ten  ever  saw  beech  trees  until  taken  to  them  bv  their 
teacher.  The  same  is  true  of  the  hemlc)ck.  the  witch  hazel  and  manv  other 
hij^hlN  interesting  plants.  <  Hher  trees  such  as  the  buttonwood  and  ash  they 
have  seen  hut  never  had  an  oppt>rtunity  to  learn  to  know  them.  They  do 
not  recMjrnize  the  note  of  tlwr  meadowlark  or  the  kildeer.  or  know  the 
ilifference  l>etween  a  chipping  sfarrow.  and  a  chipmimk. 

The  hurrow  «>f  the  worwlchuck.  the  chimney  of  the  crayfish,  the  ant* 
caring  for  their  pupae  and  for  the  plant  lice,  the  protective  resemblance  to 
their  surrf»undinus  of  the  rahhit.  of  the  grasshopper  and  the  wh:;>t>  H>rwil!. 
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the  protracted  flight  of  the  swallow  and  the  quick  movements  of  the  king- 
bird, the  singing  of  the  bobolink  and  brown  thrasher ; — these  things  cannot 
be  brought  to  the  school  room.  Yet  these,  and  not  dried  specimens,  repre- 
sent life.  To  fail  to  give  them  any  knowledge  of  these  things  is  to  deprive 
them  of  a  source  of  enjo>'ment  whose  pursuit  would  do  more  to  enrich  their 
lives  than  any  luxuries  that  money  can  buy. 


MATHEMATICAL   CONIXRCNCC 


NON-EUCLIDEAN  GEOMETRY. 


LOUIS   C.    KARPINSKI,    UNIVERSITY   OF    MICHIGAN. 


Great  discoveries  have  often  been  made  by  scientists  working  in  dif- 
ferent places  and  entirely  independent  of  each  other.  Sometimes  the  cir- 
cumstances can  be  ascribed  only  to  chance,  but  often  times  it  is  the  result 
of  the  preparation  that  has  been  made  in  the  previous  years  leading  to  that 
truth.  Four  men.  each  quite  entirely  independent  of  the  other  three,  worked 
out  about  the  same  time  a  system  of  non-euclidean  geometry,  or,  at  least, 
had  the  fundamental  ideas  necessary  for  the  construction  of  such  a  geometry. 
The  great  Gauss  and  one  Schweikart,  Professor  of  Law  in  Charkof,  recog- 
nized some  ten  years  before  Lobatschefskij*s  work  was  published  the  pos- 
sibility of  a  consistent  geomtry  in  which  the  sum  of  the  angles  of  a  triangle 
should  be  less  than  two  right  angles.  Neither  Gauss  nor  Schweikart  pub- 
lished anything  on  this  subject  although  Taurinus,  a  nephew  of  Schweikart, 
published  in  1826  the  formula  for  spherical  triangles  in  which  the  sides  are 
given  pure  imaginar>'  values  and  he  noted  that  these  formulae  state  the 
relations  existing  among  th  sides  and  the  angles  of  a  triangle  in  which  the 
sum  of  the  angles  is  less  than  two  right  angles.  Lobatschefskij,  Professor 
of  Mathematics  in  the  I'niversity  of  Kasan.  and  Johann  Bolyai,  Lieutenant 
in  the  Austrian  army,  conceived  and  developed  almost  simultaneously  this 
geometry.  Lobatschefskij 's  first  works  on  the  subject  were  published  in 
i82<>  and  1830.  and  Bolyai*s  one  work  was  given  to  the  public  in  1832. 

In  our  present  discussion  we  will  follow  largely  Lobatschefskij.  We 
will  give  the  proofs  of  a  few  of  the  fundamental  propositions  and  we  will 
state  a  number  of  the  results  which  are  of  especial  interest  to  teachers  of 
elementary  geometr>'. 

Of  the  postulates  and  axioms  of  Euclid  six  stand  out  as  essentially 
geometrical. 

1.  That  a  straight  line  may  be  drawn  from  any  one  point  to  any  other. 

2.  That  a  straight  line  may  be  prolonged  to  any  length. 

3.  That  a  circle  may  be  described  about  any  center  with  any  radius. 

4.  That  all  right  angles  are  equal. 

5.  That  two  straight  lines  do  not  enclose  a  space. 
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6.  If  a  straight  line  meet  two  other  straight  lines  so  as  to  make  the 
two  interior  angles  on  the  same  side  of  it  together  less  than  two  right  angles, 
these  two  straight  lines  being  continually  produced  shall  at  length  meet  on 
that  side  of  the  straight  line  on  which  the  sum  of  the  angles  is  less  than  two 
right. 

This  is  usually  given  as  Axiom  12,  but  Heiberg  and  other  authorities 
agree  that  it  is  a  postulate  in  the  original.  It  is  essentially  different  than  the 
others.  Euclid  could  have  worded  it  as  follows :  **That  through  one  point 
only  one  parallel  can  be  drawn  to  a  given  line/*  or,  **That  through  any 
three  points  a  circle  can  be  drawn/*  or  "That  the  sum  of  the  angles  of  a  tri- 
angle equal  two  right  angles.**  But  from  the  form  of  the  wording  and  the 
fact  that  Euclid  does  not  use  this  postulate  for  the  first  26  propositions. 
Book  L  we  conclude  that  Euclid  recognized  the  inherent  difficulties  of  any 
theory  of  parallels.  This  stumbling  block  to  progress  toward  any  rigid 
grounding  of  the  science  of  geometry  was  removed  only  after  some  2.000 
years  of  speculation,  and  now.  indeed,  has  become  almost  the  headstone  of 
the  comer. 

It  is  of  some  interest  to  note  that  as  earlv  as  the  fifth  centur\-  Proklus 
criticized  Euclid's  postulate  and  wished  to  substitute  for  this  that  two  lines 
that  are  everywhere  equi-distant  are  parallel.  .Attempts  to  prove  the 
postulate  were  numerous  in  the  twelfth  and  thirteenth  centuries  among  the 
.■\rabs.  and  in  the  seventeenth  and  eighteenth  centuries  in  England.  France, 
and  Italy.  Saccheri.  an  Italian,  1667- 1733.  and  Lambert,  a  Orman  Swiss. 
1728-1777.  made  the  greatest  progress  in  this  work,  developing  to  a  large 
extent  the  work  completed  by  lx>batschefskij  and  Bolyai 

We  will  deir.onstrate  two  fundamental  propositions. 

I.  That  the  sum  of  the  angles  in  any  triangle  e(|ua]5  or  is  loss  than  two 
right,  the  straight  line  being  assume<l  infinite  in  length. 


2.  That  if  in  an\  triangle  the  sum  nf  the  anj^les  tfjuals  two  right  angles 
then  in  iviT>  triangle  the  same  holds  true. 

Let  .AHC  Ik-  any  triangle  and  A  the  smallest  angle.  Through  NL  mid- 
point of   BC,  draw   .XMD.  making   .MI)  equal   .AM.     Connect   D  and   B. 
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Triangle  MBD  equals  triangle  MCA.  Sum  of  the  angles  of  triangle  ABD 
is  same  as  of  ABC  and  angles  DAB  and  ADB  together  equal  angle  CAB. 
Take  the  smaller  of  angles  DAB  and  ADB  and  repeat  operation — suppose 
it  DAB.  Then  DAB  is  less  than  yi  CAB.  Next  angle  D^AB  is  less  than 
I4  CAB  and  so  on.  Assume  the  sum  of  the  angles  of  the  triangle  equal 
2  Rt.  4*     ^  •     We  can  continue  operation  until  sum  of  the  smaller  angles  is 

less  than  a  since  it  is  less  than  -i-  CAB,  and  therefore  the  sum  of  the  angles 

is  less  than  2  R  +    «    . 

Sum  of  the  angles  of  any  triangle  is  less  than  two  right  angles  or 
equal  to  two  right. 


B 


Suppose  sum  of  angles  of  .A  C  B  equal  two  right.  Then  any  triangle 
cut  off  as  A  D  C  also  contains  two  right.  Suppose  ADC  has  angle  sum 
equal  2  R  —  X,  then  D  C  B  equals  2  R  —  y  and  2  R  —  (x-|-  y )  =  sum  of 
angles  ol  A  R  C  equals  two  right. 

X  -h  y  =  o.  and  x  =  y  =  o  as  both  x  and  y  are  positive.  Similarly 
A  D  E.  Also  the  right  triangle  ADC  has  angle  sum  two  right  and  rect- 
angle .\  D  C  F  can  be  built.  .Any  right  triangle  can  be  included  in  a  larger 
rectangle  built  up  from  such  small  ones. 

Sum  of  angles  of  any  triangle  equals  or  is  less  than  two  right 
angles  if  it  is  so  in  any  one  triangle. 

.\  proposition  which  follows  quite  simply  is  that  two  triangles  in  which 
the  sum  is  less  than  two  right  are  congruent  of  three  angles  of  the  one  are 
respectively  eciual  to  the  three  angles  of  the  other.  Also  that  two  triangles 
whose  angle  sums  are  equal  are  equivalent  in  area. 

Given  any  line  of  length  a  and  A  X  perpendicular  to  it.  Then  it  is 
certain  that  through  P  one  line  can  be  drawn  which  does  not  meet  A  X, 
viz..  the  j)erpendicular  P  N  to  P  \  at  P  since  if  this  met  P  X  we  would  have 
a  triangle  whose  angle  sum  is  greater  than  two  right.  In  passing  from  P  A 
to  P  N  by  rotation  we  pass  from  lines  that  cut  A  X  to  lines  that  do  not  cut 
and  suppose  P  D  the  first  line  which  does  not  cut  A  X.  Then  in  our  new 
terminology  we  will  understand  P  D  to  be  the  parallel  to  A  X.  It  is  evident 
that  there  is  another  parallel  similarly  situated  on  the  other  side  making 
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angle  APU  equal  angle  A  P  D.  This  means  that  the  line  has  two  points 
at  infinity  (in  different  directions).  The  angle  A  PD  is  called  the  angle 
of  parallelism  for  the  distance  a  and  is  designated  by  r  (a).  In  the  usual 
sense  of  parallels  we  see  that  there  are  an  infinite  number  of  parallels  to  the 
line  A  X  on  the  side  X,  viz.,  all  the  lines  between  P  D  and  P  N. 

If  we  assume  that  the  sum  of  the  angles  of  a  triangle  equals  two  right 
angles  we  can  show  that  then  only  one  parallel  is  possible.  It  follows  that 
in  our  new  geometr>'  the  sum  of  the  angles  of  a  triangle  is  less  than  two 
right  angles.  It  is  easy  to  prove  also  that  if  two  lines  which  meet  a  third  so 
as  to  make  the  sum  of  the  interior  angle  equal  two  right  are  parallel  then 
the  sum  of  the  angles  of  a  triangle  equals  two  right.     It  is  evident,  then. 


that  Kuclid's  asMimption  is  equivalent  to  tlie  assumption  that  the  sum  of  the 
anj^Hts  of  a  triangle  equal  two  rijjht.  or  to  that  two  stich  lines  a5  fjiven  above 
arc  |>arallel. 

SomcproiK)sition>  evident  in  Euclidean  geometry  must  be  demonstrated 
in  the  new  gci>metry.  If  I*  1)  is  given  parallel  to  A  X  it  is  necessary  to  prove 
that  A  X  is  parallel  to  VI).  Also  that  two  lines  {>arallel  to  a  third  are 
parallel  to  each  other. 

The  angle  of  {parallelism  is  de})endent  upon  the  distance  a.  and  grows 
jinialler  as  a  grows  larger,  varying  from  J^  ^  Xo  ^. 

There  are  no  similar  triangles  and  pro|)ositions  based  ujxm  proportion 
must  Ik*  restate<i. 

The  sum  of  the  squares  algebraically  of  two  sides  of  a  right  triangle  is 
less  than  the  square  ufxm  the  h\|)Otenuse. 

There  are  no  squares  and  rectangles  in  a  get  »metric  sense— else  there 
were  triangles  whose  angle  sum  would  be  two  right. 

The  fKTfxrndiculars  erected  at  the  middle  points  of  the  sides  of  a  triangle 
may  meet  in  a  fK>int.  otherwise  the  three  are  fiarallel  among  themselves  t>r 
all  three  are  non-intersecting  lines. 

A  circle  with  infinite  radius  is  not  a  straight  line  in  this  geometr>*  but  is 
a  lK»nndar\  cur\*e.  Any  two  parallels  to  an  axis  (»f  this  boundar}  cur\*e 
are  e<iually  inclined  to  their  chord  of  contact.    .\  Ixamilary  surface  is  obtained 
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by  revolving  such  a  curve  upon  one  of  its  axis  and  on  this  surface  Euclidean 
geometry  holds. 

The  trigonometric  formulae  must  be  largely  modified.  We  have  in  a 
right  triangle,  c  being  the  h>*potenuse, 

sin  «  (c)  =  sin  '  (a)  sin  ir  (d), 
cos  « (tf)  =  cos  B  cos  »  (c). 
sin  B      =  cos  ^  sin  «  (a). 

in  which  t  (a),  etc.,  are  the  angles  of  parallelism  as  before  defined,  and 
A,  B,  C  the  angles  opposite  sides  a,  b,  and  c. 

In  the  general  triangle  we  have  ch  a  =  ch  b  chc  —  sh  b  she  cos  A 
wherein  ch  and  sh  stand  for  the  hyperbolic  cosine  and  sine.  This  formula 
corresponds  exactly  to  the  change  from  x  to  ix  for  the  side  of  a  spherical 
triangle  in  the  ordinary  form. 

Cos  a  =  cos  b  cos  c  +  sin  b  sin  c  cos  A,  in  which  cos  x  and  sin  x  are 
defined  by 

e^  -he'"       ,  i^  —  e" 
and  : — 

2  2f 

Any  right  triangle  and  any  quadritatual  having  three  right  angles  can 
be  constructed  with  compass  and  ruler  when  two  other  elements  are  given. 
These  constructions  were  touched  upon  by  Bolyai  and  further  developed  by 
M.  Gerard  and  M.  Barbarin.  The  formula  for  the  areas  of  given  curved 
surfaces  and  volumes  of  solids  have  been  derived. 

In  this  geometr>'  we  assumed  the  straight  line  infinite  in  length.  By 
which  the  sum  of  the  angles  of  a  triangle  is  greater  than  two  right  angles. 
.*\n  illustration  of  this  is  the  geometry  on  a  sphere. 

We  can  construct  surface  which  plays  the  same  role  with  respect  to  the 
Lobatschcfskijan  geometr>'  as  the  sphere  does  above,  viz.,  the  surface  gen- 
crated  hythe  tractrix  revolving  about  an  axis.  This  is  a  surface  of  con- 
stant negative  curvature  and  all  the  constructions  of  the  new  geometry  arc 
possible  upon  it. 

Certain  propositions  of  this  geometry  can  be  well  interpreted  by  figures 
on  an  imaginar>'  sphere,  e,  g,^  the  area  of  a  triangle  on  a  real  sphere  equals 
r*  (.A  +  B  +  C —  T  )  or  is  proportional  to  the  excess  of  the  sum  of  the 
angles  over  i8o°  and  making  r  =  rV  — i  this  becomes 

r»  (^_(A+B  +  C) 
which  states  that  the  area  of  a  triangle  is  proportional  to  the  deficiency  of 
the  sum  of  the  angles  from  i8o**. 

There  is  an  immense  field  of  literature  on  the  subject,  largely  in  Ger- 
man and  French.    In  English  there  are,  among  others,  the  following: 

Professor  H.  P.  Manning's  Non-Euclidean  Geometry. 

Kolvai*s  Non-Euclidean  Geometrv  and  Lobachevoski's  Non-Euclidean 
Geometry,  both  translated  by  Professor  S.  B.  Halsted. 

In  German  especially  good,  are  the  works  Urkunden  zur  Geschichte 
der  Nichtenklidische  Geometric  by  Engel  and  Staeckel. 
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CERTAIN  ASPECTS  OF  THE  PRESENT  TEACHING  OF  SEC 

OXDARY  MATHEMATICS. 


C.    I.   PALMKK.   AKMOL-K    INSTITUTE  OP  TECHNOLOGY. 


Someone  has  remarked:  **It  is  generally  conceded  that  mathematics 
is  one  of  the  best  taught  subjects."  Is  this  true?  If  so»  what  are  we  to  say 
of  the  other  subjects?  It  is  not  the  purpose  of  this  paper  to  answer  these 
questions,  but  to  set  forth  some  few  ideas  and  observations,  and  more 
existing  facts  regarding  the  present  teaching  of  mathematics.  In  doing 
this  I  trust  I  shall  be  {)ardoned  for  speaking  in  some  detail  of  the  work 
at  .Armour  Institute  of  Technolog}-. 

Much,  very  much,  indeed,  has  been  written  and  said  in  the  past  tew 
years,  concerning  laboratory  methods  in  teaching  mathematics.  I  low  w^e 
should  use  this  experiment  or  that  one,  or  make  use  of  some  complicated 
piece  of  ap|)aratus  in  the  mathematics  class  room.  Many  have  theorized 
upon  what  should  be  done,  but  have  never  done  anything.  Their  ideas  may 
be  good,  but  are  of  small  value  to  the  teacher.  Others  have  written  of 
exactlv  what  thev  have  done,  and  how  thev  did  it.  From  such  a  leader 
the  teacher  can  get  something. 

liuxlcy  has  said  that.  "Mathematics  is  that  study  which  knows  nothing 
of  observation,  nothing  of  experiment,  nothing  of  induction,  nothing  of 
causation.'*  Some  still  liold  tt)  these  ideas,  and  teach  accordingly.  Rut  most 
of  us.  in  this  M-ction  «•!  the  couutrv  at  least,  see  much  in  a  close  correlation 
between  the  <iitftTfnt  branches  \)\  mathematics,  and  the  subjects  of  plnsics 
and  nu'chanics. 

The  translation  (»f  physical  and  other  facts  into  mathematical  tenr.s 
is  one  «»!  the  most  iin]x>rtant  <luties  of  the  teacher  of  mathematics.  The 
lal)orat«*r\  nietlitxls  ir.ake  this  [>ossibIe  to  a  j^reat  degree. 

It  aI>o  makes  jK>ssihle  and  gives  many  opportunities  tor  the  use  »»f 
mathematics,  and  gives  to  the  thoughtful  student  an  insight  into  its  further 
uses.  III*  sees  that  mathematics  is  a  t«Hjl.  and  a  fxiwerful  one.  which  gives 
the  jH»sM>v»r  advantages  according  to  the  fullness  of  his  |>osse>>ion  and 
ahilit)  t<i  use. 

He  not  carrieil  awav  with  the  Inrautv  of  the  idea.  Teachers  have 
made  thi>  mi>take  t«H>  often.  We  are  too  apt  to  give  out  work  in  a  suj^ar- 
coated  form.  .Much  of  the  experimental  W(»rk  is  of  this  nature;  the  pupil 
is  ainu>e«l  an«l  entertainetl  b\  the  in>tniinents  and  devices  usetl.  He  'l.^es 
nut  ^jet  IP  ►in  the  ex|)eriment  what  we  see  in  it.  ami  expect  him  to  get 
from  it.  It  am«>unts  to  al)out  as  much  as  <loes  the  measuring  of  saw-dust 
and  sorting  t>f  t«H)th-|)ick>  when  guideil  b>  an  inexperienced  an<i  thought - 
le»  t'-acher  of  the  lower  grades.  A>  a  bright  l¥>y  in  algebra,  who  was 
<h>;:r.s:od  with  his  kn-wlolge  of  arithmetic  said.  "When  I  was  in  tlir 
s<*\enlh  ^jrade  we  >\k\\\  mt)St  of  uur  time  m  handhng  bIock>  and  bundles 
of  t<v»ih-picks.**    T!ie  i^tint  1  wish  to  make  is  wA  that  the  lal>>rator\  metho^ls 
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should  be  done  away  with,  but  that,  perhaps,  less  should  be  attempted, 
and  more  careful  thought  given  to  what  we  do.  Especially  let  us  not  lose 
sight  of  our  algebra  or  arithmetic  or  geometry,  or  whatever  we  really  have 
in  hand. 

What  shall  be  the  test  of  an  experiment?  Try  this,  if  a  problem 
involves  a  technical  knowledge  of  another  subject,  and  this  knowledge  can- 
not be  given  without  detracting  from  the  subject  being  taught,  then  this 
problem  and  the  mathematics  of  it  belongs  to  the  other  subject. 

The  pendulum  is  vibrating  farther  in  some  schools,  and  communities, 
than  in  others,  but  this  is  always  true.  Text-books  have  been  discarded  and 
adopted.  First  this  method  is  all  wrong,  and  then  suddenly  is  accepted. 
Perhaps  I  can  best  show  the  present  state  of  affairs  by  speaking  of  the 
conditions  in  the  Armour  Scientific  Academy.  Changes  have  been  made, 
and  are  now  being  made — the  pendulum  is  vibrating. 

In  the  first  year's  work,  which  is  that  of  the  first  year  in  the  high 
schools,  changes  have  come.  Some  two  years  ago  we  endeavored  to  do 
some  geometrical  construction  work  in  the  last  term  of  the  first  year, 
besides  covering  the  subject  of  algebra  through  quadratics,  ratio,  propor- 
tion, variation,  progressions,  and  logarithms.  Last  year  the  geometrical 
construction  and  all  the  algebra  past  quadratics,  except  ratio  and  propor- 
tion, were  left  out  of  the  course,  and  this  vear  it  is  very  doubtful  if  we  do 

m  m 

anything  with  ratio  and  proportions. 

There  are  at  least  three  reasons  why  these  changes  have  been  made. 
First,  since  our  chief  aim  in  the  academy  is  to  prepare  students  for  the 
Institute  of  Technology,  we  are  especially  anxious  that  the  preparation 
shall  be  thorough.  In  one  year's  time  we  have  found  that  we  could  not  do 
more  than  the  necessary  work  through  quadratics  and  master  it  for  the 
algebra  part  of  the  year's  work.  Secondly,  since  each  year  and  even  each 
tenn  we  are  receiving  pupils  from  other  schools,  it  causes  more  or  less 
trouble  in  adjusting  them  if  we  are  doing  work  very  much  different  from 
other  schools.  This  is  the  chief  reason  why  we  do  not  now  touch  logarithms 
until  we  are  teaching  trigonometry.  When  the  students  we  had  trained 
understood  logarithms,  and  the  subject  had  to  be  presented  to  nearly  all 
others,  the  classes  became  somewhat  demoralized,  and  it  was  easily  seen 
that  we  were  not  working  to  the  best  advantage.  For  we  argued  that  if 
we  had  to  teach  the  subject  twice  when  taught  first  in  algebra,  and  only 
once,  if  taught  first  in  trigonometry,  it  was  obvious  that  time  would  be 
saved  it  the  subject  was  presented  first  in  the  latter  subject.  Then,  too, 
froi!i  the  standpoint  of  teaching  a  thing  when  it  is  necessar>  to  know  it 
because  needed  for  use.  the  decision  was  a  sound  one. 

The  third  reason,  and  one  in  which  mv  observation  has  not  been  as 

m 

extensive  as  I  wish  it  had.  is  the  poor  preparation  in  arithmetic  of  students 
on  entering  the  .Academy.  .My  own  observation  and  experience,  and  that  of 
others,  leads  me  to  believe  that  the  pupils,  especially  from  the  Chicago 
schools,  are  less  well  prei)ared  in  arithmetic  than  formerly.  This  year,  for 
instance,  out  of  a  class  of  nearly  one  hundred  pupils  in  the  first  year  class 
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in  the  academv,  about  eighty-five  per  cent  were  found  to  have  no  idea 
whatever,  or  else  a  ver>'  crude  notion,  as  to  the  placing  of  the  decimal 
point  in  multiplication  and  division  of  decimals.  This  is  given  as  only  one 
of  many  faulty  operations  observed.  It  might  be  mentioned  how  some  could 
not  add  and  subtract  the  most  simple  fractions,  or  how  still  fewer  could 
not  divide  2/3  by  3/4. 

The  teachers  of  physics  and  chemistry  in  the  Armour  Scientific  Acad* 
emy  state  that  one-half  of  the  students  who  fail  in  these  subjects  do  so 
because  deficient  in  arithmetic  knowledge.  As  an  illustration,  the  majority 
when  given  the  formula  for  the  volume  of  a  cylinder,  V  =  h  j?  r*,  and 
given  the  values  of  h.  w  and  r,  could  not  accurately  find  the  value  of  \'. 

The  accumulation  of  facts  as  to  the  preparation  in  arithmetic  has 
forced  upon  the  department  of  mathematics  the  teaching  of  arithmetic.  We 
looked  into  the  question  carefully  and  decided  against  putting  in  a  special 
course  in  arithmetic  to  extend  through  say  one  term.  It  was  thought  best 
to  do  some  systematic  work  in  arithmetic  through  the  two  years  given  to 
the  study  of  elementar>'  algebra,  and  plane  geometry.  We  then  prepared  a 
pamphlet  of  problems,  such  as  we  considered  best  suited  to  bringing  out 
the  points  we  wished  to  emphasize,  and  in  which  the  pupils  were  deficient. 

These  problems  consist  of  many  examples  where  operations  alone  are 
emphasized.  Others  have  to  do  with  metric  and  English  measures.  We 
included  very  many  problems  where  substitutions  are  made  into  physical 
and  geometrical  formulas,  and  such  as  occur  in  chemistry.  Some  of  these 
problems  are  assignee!  on  nearly  every  day  to  \k  solved  and  handed  in. 
An  answer  correct  to  a  certain  numl)er  of  decimal  places  is  re(juire<l  instead 
c»f  a  suni  fomi,  and  the  work  is  carefully  criticised  as  to  fomi  and  inctlnHl. 
1  might  state  here  that  all  our  problem  work  in  mathematics  is  hande<i  in 
and  ins|>ecte(L  each  instructor  having  a  student  assistant  to  help  in  this. 
Every  few  davs  at  least  a  |>art  of  a  recitation  is  spent  in  arithmetic.  This 
arithmetic  Wi)rk  is  only  just  hegim.  hut  we  ho|)e  to  find  that  it  will  ovcr- 
conu-  the  deficicncx  now  so  manifest.  I  should  like  to  advance  riglit  iu-re 
M»ine  reasons  why  the  stu<lents  are  so  poor  in  arithmetic. 

It  is  generall\  conceiled  that  there  are  two  reasons  for  the  teaching:  of 
arithmrtic :  (  t  )  l<»  develop  skill  in  the  handlin;^  of  nund>ers  and  a  practi- 
cal knowledge  of  them:  ami  (2)  to  train  the  min<l  to  right  thinking.  Smne 
\ears  ago  there  was  a  markeil  change  in  teaching  of  arithmetic.  The 
SfK-rr  nK»th<Kl  was  put  forward  and  every  teacher  was  looking  for  sonie- 
lliing  new  in  the  wa>  of  method.  The  subject  was  made  interesting,  and 
the  pupils  wishes  an<l  not  his  needs  were  cimsulted.  .As  was  stated  by 
(•nc  of  the  prominent  teachers  of  arithmetic  in  Chicago  seven  years  ago: 
"The  pn»ces.s<-s  to  1k'  taught  in  arithmetic  should  !)e  determined  bv  the 
chilli  and  not  by  the  educated  teacher."  And  further,  "Teach  no  j^art  of 
arithmetic  iiKxhanicallv." 

The  rt'sult  o{  all  this  was  that  the  pupil  had  a  merry  time,  but  learned 
vir\  little  arithmetic.     We  are  now  just  far  enough  remove<i  to  l>e  reaping 


—  91  — 

the  full  benefit.  The  pupil's  mind  may  be  as  well  developed  in  analysis,  but 
the  practical  work  with  numbers  has  been  sadly  neglected,  and  what  we 
may  call  the  mechanical  part  of  the  work  is  very  crude.  But  when  all  is  said 
and  done,  we  have  to  deal  with  these  pupils.  They  must  be  prepared  to  do 
the  mathematical  work  in  their  physics  and  chemistry.  However,  we  hope 
and  trust  that  the  training  in  arithmetic  in  the  future  will  be  better  than 
that  of  the  immediate  past.  It  is  not  the  function  of  this  paper  to  outline 
how  this  is  to  be  brought  about ;  but  allow  it  to  be  said  that  it  will  probably 
come  about  in  part  by  the  use  of  more  sanely  prepared  text  books  than 
many  of  those  now  in  use;  and  by  a  less  scattering  of  the  ideas  while 
pursuing  the  subject.  As  Dr.  David  Eugene  Smith  says:  **Of  late  we 
have  been  letting  arithmetic  slip  from  our  hands  because  we  could  not 
justify  the  general  arrangement  of  the  books  so  at  variance  with  our  present 
life.  That  better  computers  were  produced  forty  years  ago  than  now  was 
not  owing  to  the  dull  rules,  the  stupid  principles,  and  the  absurd  problems 
of  that  day :  but  because  the  work  was  definite,  the  teacher  and  the  pupils 
could  get  their  bearings,  the  curriculum  was  confined  to  the  'Three  R's,^ 
and  this  particular  *R*  had  its  share  of  the  time.  Make  the  new  arithmetic 
as  definite  as  the  old,  preserve  the  best  of  the  topical  arrangement,  give 
enough  problems  and  let  them  appeal  to  the  common  sense  business  man 
as  genuine,  and  to  his  child  as  interesting,  and  the  arithmetic  of  the  future 
will  be  the  best  that  the  world  has  ever  seen." 

To  return  to  algebra,  what  we  need  is  not  to  train  the  pupil  to  juggle 
with  the  equation,  but  to  train  him  to  recognize  the  relations  of  things. 
The  eciuation  should  mean  something.  .Any  means  or  device  that  will  aid 
the  teacher  in  showing  the  meaning  without  causing  the  pupil  to  lose  sight 
of  the  subject  is  legitimate.  Use  balances,  drawings,  discuss  meaning,  give 
definition,  illustrate  physical  meaning,  do  an\'thing  which  you  as  a  skilful 
teacher  can ;  hut  be  very  careful  that  the  attention  of  the  pupil  is  not  taken 
from  the  equation,  and  that  he  does  not  think  he  is  only  measuring  saw-dust. 

Solve  problems  often  in  the  abstract,  and  pass  to  the  concrete.  Require 
pupil  to  state  result  in  words,  and  tell  physical  meaning.  Work  carefully  to 
lead  him  to  see  that  we  can  thus  make  rules,  and  find  results  from  given 
data.  The  comprehension  of  the  physical  meaning  of  formulas  can  be  made 
clear  by  thus  translating  them. 

Dwell  upon  fact  that  much  of  our  language  of  mathematics  has  come 
about  by  agreement  and  convention:  e,  g,,  the  meaning  of  exponents,  and 
the  method  of  expressing  varies  as. 

In  our  courses,  just  as  when  we  are  teaching  algebra,  we  make  every- 
thing else  subsidiary :  so  when  we  arc  teaching  a  certain  subject  of  algebra, 
that  subject  is  in  the  lime  light.  But  this  does  not  prevent  us  from  con- 
stantly recalling  other  subjects.  For  instance,  when  we  are  at  complex 
fractions  in  particular,  factoring  and  equations  may  be  in  the  assigned  lesson. 
In  our  review  algebra  when  taking  factoring,  we  always  solve  quadratic 
e<|uations,  including  the  most  general  case,  and  do  it  by  factoring,  which, 
of  course,  requires  the  factoring  of  ax*  +  bx  -|-  c,  and  in  particular  cases 
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involve:*  surds  and  imaginary  expressions.  Much  is  made  of  the  remainder 
thcoren  and  its  use.  The  formulas  of  physics  are  introduced  and  the 
notation  of  these  is  used  instead  of  usiufi^  only  the  staid  old  letters  a,  b  and 
.\.  y,  and  z.  \ot  only  are  numerical  values  substituted  into  formulas,  and 
accurate  results  required :  but  a  few  explanatory  remarks  are  given,  and  in 
some  cases  fonnulas  deriveii.  In  other  cases  certain  forms  of  a  formula 
are  given  and  other  fonns  <leduced.  Mucli  of  this  we  have  in  mimeograph 
form.  While  we  do  not  actually  spend  time  during  the  first  year  in  making 
geometrical  <lrawings.  we  use  much  of  geometr>'.  The  facts  regarding  a 
right  triangle  and  other  forms  in  plane  get>nietry,  as  well  as  those  of  cu6es« 
cylinders,  etc..  are  known  or  readily  develope<l.  Problems  are  solved 
which  involve  these  facts  and  principles. 

In  plane  geometry,  which  continues  through  one  year,  we  use  the 
heuristic  plan  in  demonstrations.  A  text  book*  is  followed  somewhat 
closely,  but  it  is  one  in  which  all  the  pnx^fs  are  omitted.  The  instructors 
arc  all  unaniir.ouslv  in  favor  of  the  text.  Itetter  results  are  obtained  with  it 
than  we  have  ever  secured  with  the  c<Mnmon  text.  This  is  especially  notice- 
able in  the  pupils'  ability  to  attack  a  new  problem,  and  make  something 
of  it.  He  has  developed  initiative.  The  use  of  this  text  requires  some 
more  time  on  the  part  of  the  teacher.  In  particular  at  the  beginning  must 
the  progress  Ik*  slow  and  sure.  .Much  construction  and  some  of  what  might 
be  called  lal>)ratory  work  is  done  fn>m  the  beginning.  Each  pupil  is 
re<|uire<l  to  secure  a  note-b<K>k.  protractor,  compasses,  dividers,  rule  to  metric 
and  Kn>:li*i!i  >cale.  vjrared  j)ajKT.  and  a  hard  lead  i)encil.  He  is  given 
work  in  comparini:  th«'  i\n  »  >;  stems  of  measure.  constructi«»n  of  angles. 
triaiij^les.  j)arallel>.  an  1  nuirerous  other  pn4)lems.  \  cctor  numbers  are 
tliMTiissed  and  iisod  in  finrlinjL:  com|)osition  and  resi)lution  of  force  and 
vel«K:itie>.  Sin«'>.  cosines  and  tanj;;enls  are  used  to  some  extent.  Much  use 
is  !ra«Ic  •»!  alirel'ra  and  thus  ii  is  at  least  kept  in  mind  during  the  year 
devitfd  |»rii:'aril\  t»  v:c'»metr>.  .Many  pn)blems  are  solved  involving  alge- 
braic c'l'iati'Ti^.  ^ir*  pic.  tjuadratic.  and  simultaneous.  IVoblems  of  conipu- 
tati«»n  ar«-  \i>v*\  w^^rc  llu*  ri'Mdt>  to  a  certain  numlR-r  ni  decimal  places 
arc  rcijuircl.  An  !  i»  \\c  not  scc.irc  iK'lter  results  when  alijebra  is  thus 
tauirht  with  j4r«»!'rt:;  tlian  when  the  two  sn!)ject>  are  maiK*  co-nrdinaic 
f<»r  >a\    thi"  twi»  ;. tars? 

Soli. I  '^'iiiiik-tr)  is  ^tv.lird  ft)r  the  term  of  three  !i:t»nth>.  Much  is  made 
of  the  si:!>H-ct  «»!  I'»i*i.  an  I  l\:v  j^eneration  of  surfaces  and  solids  by  rev«ihi- 
ti»!:  •»!  lirn-s  arid  s::ri:icc>.  \:\  :hi>  connection  algebra  is  constantly  u>eii. 
an«l  thr  :«lcas  so  iisi-f'.:!  in  l!:e  more  atlvanced  mathematics  are  engendered!. 
A  i^r.\r.  !ian\  '*i  r\ac:  C'»!rpnlati'»n>  are  re<jiiired  here,  and  man\  of  the 
least  usfiul   tluN»re!?'s  arc  i»mitled. 

Trr^jon-.n-rtrN  is  :*  r  suliirct  al>«»ve  all  others  of  the  secondar\  c«»urM:< 
\n  \\}\w\\  tlv-  |)'!i»i;  r  .i*i/r>  that  he  must  iis^  the  very  l>est  that  is  in  him. 
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But  few  students  do  the  Freshman  work  in  the  College  of  Engineering 
until  they  have  taken  trigonometry  in  the  Academy.  So  true  is  this  that 
most  students  who  have  studied  trigonometry  elsewhere  take  it  over  in 
our  classes  when  entering  college.  The  particular  parts  which  are  of  most 
use  in  analytical  geometry,  calculus,  and  mechanics,  are  made  the  subjects 
of  most  careful  study.  Logarithms  are  first  taken  up  here,  and  much  time 
is  given  to  evaluating  of  forms  which  arise  in  calculus  and  mechanics. 

It  is  seen,  then,  that  at  Armour  Institut  of  Technolog}-  a  very  close 
correlation  is  made  between  arithmetic,  algebra,  geometry,  and  trigonometry  ; 
and  that  the  relation  of  all  these  courses  with  physics  and  mechanics  is  a 
reasonable  one.  In  its  turn  each  subject  in  mathematics  is  in  the  lime  light, 
but  not  to  the  exclusion  of  the  others  from  anv  consideration.  Much  of 
what  may  be  called  laboratory  work  is  done,  but  not  so  brought  forward 
as  to  cause  the  student  to  lose  sight  of  the  mathematical  subject  in  hand. 
We  constantly  keep  in  mind  that  we  are  preparing  students  primarily  for 
a  course  in  engineering.  This  forces  much  emphasis  being  laid  upon 
accurate  computations  and  the  practical  side  of  the  subject. 

If  it  were  not  outside  the  sphere  of  this  paper,  it  could  be  shown  that 
just  as  close,  if  not  closer,  relations  exist  between  the  corresponding  branches 
in  the  College  of  Engineering  of  Armour  Institute  of  Technology.  Per- 
haps we  have  an  advantage  over  many  schools.  In  many  ways  the  con- 
ditions are  ideal.  Close  and  cordial  relations  exist  between  the  different 
departments.  The  same  instnictor  in  mathematics  may  be  asked  to  teach 
any  subject  from  elementary*  algebra  to  mechanics  in  the  Junior  college 
year.  Each  one  thus  knows  exactly  what  comes  before  his  subject  and 
also  what  is  to  follow  to  the  end  of  the  line.  He  knows  just  what  to  expect 
to  be  well  understood,  and  what  to  lay  particular  stress  upon. 

In  the  foregoing  a  simple  statement  of  facts  and  w»ork  being  done  is 
given.  Nothing  is  done  in  Armour  Scientific  .Academy  that  could  not  be 
done  in  any  first  class  high  school.  We  may  tend  toward  the  conservative, 
but  we  honestly  believe  that  we  get  results.  The  corresponding  work  at 
Rradlev  Polytechnic  Institute  at  Peoria,  Illinois,  and  Lewis  Institute,  Chi- 
cago,  is  very  similar  and  they  t<x>  believe  they  are  accomplishing  excellent 
results. 
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CNGUSH  CONrCRCNCi: 


No  formal  papers  were  presented,  but  teachers  met  for  presentation 
of  difficulties  and  for  free  conference  on  methods  and  aims  in  co-ordinat- 
ing and  conducting  the  various  branches  of  the  work  in  English  Cocn- 
position  and  Literature. 


HISTORY  CONIXRENCi: 


PRINXIPAL  WEAKNESSES  OF  FRESHMEN  IN  HISTORY.  WITH 
SOME  CONSIDERATION  OF  THE  REMEDY. 


I'ROFKSSOR    K.    \V.    IW)W,    UNIVERSITY    OF    MICHIGAN 


Among  the  students  in  our  introductor>'  work  in  history  there  are  now 
and  t!ien  those  whose  unsatisfactory  work  may  be  due  to  some  physical  ill: 
their  pale  face,  or  hollow  chest,  or  languid  air  possibly  accounts  for  their 
small  achievement.  .At  all  events  they  are  entitled  to  suspense  of  judgment, 
until  some  physician  may  have  given  them  a  fair  chance  with  their  fellows. 
( )thers.  again,  are  simply  mentally  unable,  their  birthright  of  mind  being 
— pathetic  to  say — but  as  a  mess  of  )M>ttage.  No  other  diagnosis  tells  wh\ 
one  \vh«)  has  been  at  work  on  the  middle  ages  for  six  or  eight  weeks  should 
s<-cm  really  puzzle<l  when  told  that  the  .Mediterranean  was  not  the  Hoix 
Sic:  or  how  a  student  who  had  been  over  the  same  course  twice,  and  had 
reallv  worked,  could  then  write  of  the  Arian-.-\thanasian  controversv  that 
"In  the  fourth  century  there  were  two  great  parties  in  the  church,  the 
Arr>ans  an<i  the  Athenians,  who  differed  on  all  subjects  but  one — the> 
agreed  that  gesus  was  a  son  of  go*i."  For  such  unables  there  can  be  n.» 
vilace.  save  that  which  lies  in  the  bliss  of  ignorance. 

lin;  it  we  eliminate  these  two  weak  classes. — the  physically  ill  because 
ilu'\  arr  provisional!)  negligible,  the  mentally  unable  because  they  are  ho|>c- 
lesN  un<ler  an\  circumstances. — there  remains  with  us  a  third  group  <>f 
defectives:  those  wh«»  are  sufticienth  endowe<l  vet  cannot  utilize  their  later: 
I)«»\ers.  jKTsons  who  are  really  susceptible  of  education  but  whose  mint!> 
an«l  s«»uls  are  nt>t  develnjKni  in  any  measure  Ixrfitting  their  \ears.  Just 
what  [H-rcentage  of  those  who  elect  our  intnKhiotory  cor.rse  l)elong  m 
thi>  group  it  is  imjM^ssible  to  state:  but  it  is  true  that  they  are  enough  in 
()rantit\  largely  to  <letemiine  the  quality  of  the  entire  class.  These  are  the 
>tndent>  I  have  es|>ecially  in  view  now.  To  set  forth  the  principal  defects, 
i»r  weaknesses,  the\  shi>w  may  prove  of  service  t<»  those  in  charge  of  the  work 
•  »t  the  schools  :  since  while  what  is  said  may  contain  little,  or  possibly  m'Khing, 
that  is  new.  nevertheless  a  plain  statement  of  s^xne  conclusions  drawn  from 
sc'veral  years*  exf)erience  with  college  freshmen  may  focus  attention  upi>n 
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certain  deplorable  characteristics  of  many  of  them  which,  it  would  seem, 
mij^ht  be  at  least  partly  removed  by  improvement  in  the  preparatory  work. 

Possibly  the  most  fundamental  weakness  prevalent  among  such  students 
is  that  they  lack  the  habit  of  having  accurate  knowledge.  I  do  not  mean 
simply  that  they  have  no  accurate  knowledge  on  this  or  that  question  which 
may  be  propounded  to  them ;  any  one  may  easily  find  himself  in  that  con- 
dition. I  mean  rather  that  they  are  not  accustomed  to  know  much  of  any- 
thing in  an  accurate  way :  that  it  is  not  a  habit  with  them  really  to  know 
even  that  which  they  are  willing  to  profess  to  know.  At  the  end  of  a 
week's  work  on  the  Germanic  invasions  of  the  Roman  Empire,  they  may 
not  \yc  able  to  give  an  exact  account  of  a  single  step  or  event  in  the  career  of 
any  one  of  the  invading  peoples,  or  know  that  the  Huns  were  not  Germans ; 
and  yet  they  may  be  quite  ready  to  talk  about  the  Visigoths  or  the  Vandals 
for  five  or  ten  minutes.  After  laboring  for  some  time  over  the  reform 
movement  that  centered  in  the  monastery  of  Cluny.  they  are  likely  to  write, 
not  without  fluency,  about  the  reforms  of  Mr.  Cluny.  One  of  them— or  pos- 
sibly this  person  should  be  enrolled  with  the  unables — has  stated  that 
**Islam  was  probably  the  first  real  man  to  think  along  the  lines  of  Moham- 
med.*' Another  recently  gave  out  the  remarkable  information  that  **When 
we  speak  of  the  Slavs  we  mean  the  race  or  peoples  that  lived  on  the  south 
shore  of  the  Mediterranean.  The  Slavs  were  dreaded  invaders  and  it  was 
thought  they  were  pretty  strong.  By  the  times  of  the  crusaders  they  had 
gained  some  footing  in  Italy  and  .Africa,  and  after  the  first  crusade  had 
started,  they  had  taken  a  part  in  taking  Syria  as  the  ones  did  that  stopped  at 
the  town  opposite  Syria."  One  special  characteristic  of  the  unscholarly 
youths  who  say  such  things  is  their  apparent  inability  to  get  out  of  a  sentence 
or  paragraph  what  it  really  says.  Have  them  read  a  paragraph  or  two  on 
Justinian's  codification  of  the  Roman  law,  and  supplement  that  with  a  half 
hour's  explanation  of  just  what  Justinian  had  Tribonian  and  his  colleagues 
do;  then  several  of  them  will  be  ready  to  tell  you  that  Justinian  was  the 
author  of  the  Roman  law.  Place  l)efore  them  a  clear  explanation,  not  a  page 
in  length,  of  the  origin  of  the  "Forged  Decretals."  and  I  hesitate  to  say  how 
manv  will  fail  to  see  from  it  just  what  gap  these  documents  were  designed 
to  fill. 

It  is  not  that  such  students  are  not  interested,  nor  simply  that  they  do 
not  work  enough.  L'nder  either  of  those  conditions,  the  phenomena  in 
question  might  Ixr  adequately  accounted  for  without  going  farther  back  than 
the  I'niversity  course  in  which  they  occur.  EXoubtless  it  will  always  be  pos- 
sible in  the  University  as  elsewhere  to  improve  the  treatment  of  this  or  that 
subject,  so  as  to  arouse  greater  interest  and  secure  more  effective  work. 
But  with  the  ways  of  treatment  followed  so  far.  such  students  are  frequently 
profoundly  interested :  it  is  not  uncommon  for  them  to  work  much,  and  with 
enthusiasm.  Their  mental  activity,  however,  is  apt  to  take  the  form  of  dis- 
cussion rather  than  knowledge.  They  will  reason  about  the  matter  in  hand, 
and  consider  with  veritable  avidity  what  might,  could,  would,  or  should  be ; 
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but  at  the  same  time  they  will  avoid  facts  as  they  would  poison.  Sometimes 
they  will  seem  all  but  to  consider  it  an  insult  to  be  asked  for  definite,  specific 
information.  In  sum.  what  many  students  of  capable  endowments  are  able 
actually  to  know,  when  thev  first  come  to  us.  and  to  tell  to  others  so  that  thev 
also  may  know  it.  is  so  little  that  it  is  hardly  respectable.  They  need  to  talk 
but  a  moment  before  one  is  compelled  to  question  how  they  have  done  their 
work  in  previous  years,  whether  they  have  l)een  trained  to  do  much  of  any- 
thinf^  thoroughly. 

A  second  fundamental  weakness  among  the  students  whom  we  are  now 
considering  is  that  they  have  too  little  ability  to  make  use  of  facts,  once  they 
get  |X)ssessi<)n  of  them.  If  perchance  they  learn  definitely  that  there  was  a 
battle  of  Adrianople  and  exactly  between  whom  and  when  it  occurre<l.  they 
are  ({uite  apt  to  know  nothing  of  what  led  up  to  it,  or  to  have  no  definite 
curiosity  about  what  significance  it  had  either  for  the  Roman  state  or  for 
the  Visigoths.  If  they  learn  to  spell  .\ttila's  name — I  have  known  one 
student  to  spell  it  four  different  ways  within  five  lines — and  to  know  that 
after  .\ttila*s  time  the  Huns  achieve<i  little  in  Europe,  they  still  fail  to  ask. 
to  say  nothing  of  understanding,  so  simple  a  question  as  just  how  did  the 
great  leader's  cfeath  affect  the  fortunes  of  his  people?  Or  they  will  learn 
conclusions,  make  statements  of  greater  or  less  generalization,  and  have  not 
the  slightest  evidence  for  them.  ( >ne  of  our  hardest  tasks  is  to  develofje  in 
them  a  realizing  sense  that  such  a  statement  as  "Charlemagne  conquere<l 
much  territory"  demands  in  proof  specific  mentions  of  at  least  some  of  his 
coiujuests:  and  quite  frequently  it  is  a  case  of  developing,  not  a  realizing 
sense,  hut  simply  a  mere  acquaintance  with  that  habit  of  mind  which  calls  for 
pr<>of.  Such  students  will  tell  yrni  that  Philip  .Augustus  greatly  extende*! 
the  n»val  iH»ss<*ssions  in  France.  an<l  then  if  asked  what  evidence  thev  hav* 
of  Philip's  success  they  will  say.  not  that  he  gained  Normandy  ami  .Maine. 
aTuong  other  lands,  but  that  they  read  it  in  a  lMM>k.  If  asked  what  facts  Inrar 
out  their  statement  that  Charles  \'  of  Ormany  ac(]uired  many  regions  l»\ 
inheritance,  thev  will  iK)ssiblv  offer  one  or  two  irrelevant  observation>.  sir 
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down  with  an  air  of  suq)rise  that  you  should  l)e  so  cruel,  and  tell  their 
friemls  that  \on  ask  such  funny  things.  Clearly  the  art  of  asking  historical 
cjuestions  of  facts — 1  do  not  mean  asking  them  of  documents  primarily,  hut 
of  the  facts  to  which  dcKuments  In^ar  witness — this  art  is  none  t*x>  much 
cnllivated  in  the  circles  in  which  many  of  our  freshmen  m(>ve  liefore  the\ 
conir  to  us.  And  yet  this  art.  practices!  until  it  is  a  habit,  is  the  indis|Mrnsable 
nuans  of  making  knowle<lge  of  facts  worth  while.  Without  it  no  one  can 
attain  the  higher  ends  «»t  the  sturly  of  history.  Without  it  no  inie  can  kno\\ 
in  an  understanding  manner  where  we  now  are  with  our  states,  and  hter- 
atiirr*i.  an<l  religions,  and  what  not.  and  in  what  clireclion  we  are  movmg. 
Withi'Ut  it  no  one  can  ever  cultivate,  in  any  true  sense,  his  judgment  «»!  cause 
an«!  f  ffix't  "as  cau'-e  and  effect  take  place  in  human  affairs.'* 

Thesi\  thin,  an-  the  f)nncif)al  mental  ailments  our  freshmen  in  history 
are  heir  to.     If  I  mistake  not,  the  other  shortcomings  they  exhibit,  such  as 
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poor  spelling,  slovenly  writing,  inadequate  vocabulary,  talking  off  the  point, 
and  the  rest,  would  all  but  disappear  were  each  student  but  sufficiently 
grounded  in  the  habit  of  knowing  his  facts  accurately  and  in  the  equally 
essential  habit  of  putting  them  together  in  a  manner  to  reveal  something  of 
their  historical  significance.  Furthermore,  after  patient  observation  of  their 
habitual  shortcomings,  after  a  conscious  and  persistent  but  none  too  suc- 
cessful endeavor  to  reduce  their  lapses  in  knowledge  and  understanding 
to  what  might  seem  normal  frequency,  especially  after  often  all  but  sacrific- 
ing other  aims  of  college  work  in  order  to  fight  the  plague  of  inaccuracy, 
the  instructors  in  History  i  and  2  at  the  University  feel  justified  in  the 
conclusion  that  at  least. a  considerable  share  of  the  responsibility  for  such 
conditions  rests  with  those  who  direct  the  work  of  the  schools. 

But  if  it  be  granted  that  improvement  of  the  preparatory  work  would 
I'.elp  much  to  remove  the  primar>'  causes  of  our  troubles,  just  how  may  we 
cxix'Ct  to  secure  that  improvement  ?  To  begin  with,  in  what  measure  should 
we  depend  for  it  upon  better  means  with  which  to  do  our  work?  Cer- 
tainly there  has  been  in  late  years  much  improvement  in  the  means  for  the 
study  of  history  in  the  schools,  and  progress  in  this  regard  is  still  going 
on.  Any  teacher  whose  experience  goes  back  over  a  decade,  or  even  half 
a  decade,  knows  that  he  has  much  less  reason  now  than  formerlv  to  com- 
plain  of  the  text-books.  These  aids  have  not  only  increased  in  number  and 
kind,  but  as  a  rule  are  better  in  quality.  Thanks  to  the  combined  labors  of 
historical  scholars,  historical  writers,  and  practical  teachers,  they  are  now 
numerous  and  varied  enough  to  accommodate  different  grades  of  work 
and  different  tastes  or  local  demands  among  teachers  and  schools.  And 
with  belter  text-books  have  come  numerous  other  aids;  appropriate  col- 
lections of  sources,  teachers'  guides,  in  some  places  special  libraries  for 
collateral  reading,  better  maps,  and  illustrative  pictures.  Yet  I.  for  one, 
am  distrustful  of  expecting  too  much  from  our  acquisition  of  better  tools. 
'Vo  Ih!  sure  we  have  right  to  think  that,  other  things  being  equal,  we  can  do 
I'tttir  with  nKxIem  machiner}'  than  with  the  antiquated  mechanisms 
cmployctl  by  a  preceding  generation.  Wheat,  of  course,  can  be  separated 
faster  with  a  thresher  than  with  a  flail.  But  after  all,  if  we  are  to  seek 
renewed  strength  primarily  in  improvement  of  the  tools  we  employ,  I  am 
convinced  that  the  fundamental  weaknesses  which  now  exist  will  alwavs 
\,v  sliowing  themselves  in  undue  proportion.  We  must  look  chiefly,  I  think, 
to  the  persons  who  are  using  the  tools;  to  the  printer  rather  than  to  his 
press.  ( )ne  can  easily  comprehend  that  the  finest  printing  presses  would 
not  profit  much  in  the  hands  of  a  Hottentot;  but  it  seems  just  as  true, 
though  not  quite  as  easy  to  see,  that  good  text-books  and  plenty  of  col- 
lateral reading  are  of  little  avail  in  the  employ  of  an  unfit  teacher.  It 
seiTiis  to  me  as  clear  as  day — and  every  one  here  will  surely  agree  with 
this — that  no  one  who  is  not  himself  imbued  with  the  spirit  of  accuracy  and 
thoroughness  can  inspire  such  a  spirit  in  the  young.  And  in  like  manner, 
he  who  learns  by  rote,  and  has  not  the  habit  of  inquiring  into  the  signifi- 
cance of  things,  can  never  train  others  to  ask  of  thoughts  and  of  deeds 
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and  of  events  what  led  to  them  and  wliat  thev  in  turn  led  to.  So,  better  the 
tools  as  we  may.  in  last  resort,  our  salvation  will  depend  on  those  who 
use  them. 

The  truth  is.  indeed,  that  with  all  their  recent  improvement,  the  prin- 
cipal tools  at  our  dis))osal. — that  is.  our  tcxt-lK)oks. —  are  of  such  characcer 
that  the  teacher  in  history  has  a  greater  measure  of  responsibility  for 
what  is  to  be  done  by  pupils  than  has  the  teacher,  if  not  in  any  other 
subject,  certainly  in  most  other  subjects  of  the  curriculum.  The  manuals 
in  algebra  and  gcometr>-  hold  between  their  own  covers  the  matter 
which  is  counte<l  essential  for  the  subject  and  grade  to  which  they  apply. 
The  first-year  lKX)ks  in  Greek.  Latin,  German,  or  French  supply  material 
that  is  definite — even  gra<led — throughout,  and  they  are  adequate  enough 
of  themselves  to  give  need  only  of  a  grammar  besides.  The  manuals 
in  (>hysics  and  chemistry  call  for  much  supplementary  work  in  the  labora- 
tory :  but  the  prinoifiles  they  set  forth  are  limited  in  number,  are  especially 
susceptible  of  definite  statement,  and  by  experiments  may  be  actually  seen. 
or  touched,  or  smclleil.  The  personal  factor  necessar>'  in  the  successful 
teaching  of  a  piece  of  literature  can  hardly  l>e  exaggerated :  yet  the  Cicero. 
or  X'irgil.  or  ShakesjKrare  that  is  rea<l  in  class  is  fully  printed  out  on  the  page 
that  lies  Ixrfore  Ixuh  pupil  and  teacher.  Our  history  text-bt>oks,  on  the 
contrary.  <]o  not  contain  in  anv  such  clear  and  unmistakable  fonn  the  matter 
that  we  ought  to  leach,  and  that  our  pupils  ought  to  get.  Whether  the> 
should  or  not.  as  a  matter  of  fact  they  <lo  not.  I  know  of  no  one  of  them, 
at  least  in  KiirniK*an  l:istor\.  that  is  written  as  historv  is  l)e>t  written.  Not 
more  than  one  of  tl:cin  so  rcslrict>  the  niiinl>cr  of  questions  it  treats  that  it 
has  space  al\\a\s  i.i  set  forth  evitlcnce  as  well  as  conclusions.  ( )nlv  rarelv. 
in»l  cust«iiiaril\ .  (!<»  they  bring  into  tl)e  light  retlecte<l  by  broad  statements 
the  detail>  of  hinnan  life,  the  actual  thonght>  ami  dv»eds  of  the  men  in  view. 
Tlu\  are.  even  a:  \Vx\x  lK**it.  hut  guide>.  hearing  somewhat  the  relation  to 
hi>tor\  that  hist'-rics  of  literature  hear  to  literature.  .\nd  unless  the  teacher 
V. ho  Uses  them  is  able  to  go  to  the  hi-t»r\  to  which  they  guide,  his  pupils 
will  have  as  much  reav>!i  for  e\i*cratioii  as  those  unfortunates  who  are 
dragged  or  \\hip|Hil  throuj^h  Noir.e  Cnitwell  «»r  Shaw,  without  ti:r.e  and 
without  a  cuf)  t«>  «lrink  fnun  the  spriiiijs  that  well  along  the  course,  just  out 
of  reach. 

I  run  the  risk,  h.owevcr.  of  merel>  expressing  a  commonplace  if  I  only 
iusJNt  that  the  chief  h<»fH*  of  a  reas«»nahlN  etficient  remetly  for  the  <lcfects 
of  t»ur  preparat«>r\  work  lies  with  the  teacher  rather  than  with  the  books 
I.e  use*i.  That  is  alt«>j;elher  fundamental.  \ou  ma\  say.  but  <|uite  evident. 
Tlu-  fact  is.  it  is  like  the  golden  nde.  and  oihrr  such  principles  set  forth  in 
the  Ihhle:  the  nib  comes  not  in  knowing  it  hut  in  applying  it.  not  in  accept- 
ing it  hut  in  seeing  just  how  to  live  up  t4>  it.  Is  there,  then.  .s«Hne  plain 
i*oiirs<»  to  cho<»>e.  which  when  sanel>  followeil  surely  leads  to  increasing 
eflfectiveness  in  teaching?  Is  there  some  fxirticular.  definite  aim.  the  faith- 
ful, wise  pursuit  of  which  will  not  «>nly  keep  him  who  is  teaching  on  the 


—  99  — 

right  road  but  insure  at  the  same  time  that  the  pupils  following  after  him 
arrive  at  a  worthier  goal  than  many  of  them  reach  now  ?  These  questions, 
I  think,  must  have  an  affirmative  answer,  if  we  but  recall  that,  in  the  last 
analysis,  the  processes  which  are  fundamental  in  the  teaching  of  history 
are  first  fundamental  in  the  writing  of  histor>' ;  just  as  the  course  of  thought 
followed  in  teaching  how  to  build  houses,  or  bridges,  or  what  not,  should 
first  prove  safe  in  the  actual  building  of  such  things;  or  just  as  the  methods 
followed  in  classes  in  painting  must  first  hold  good  in  the  making  of 
pictures. 

Now  he  who  takes  part  in  the  writing  of  history  is  necessarily  occupied 
in  one  or  the  other  of  two  ways :  he  does  something  either  upon  the  immense 
task  of  establishing  facts  or  upon  the  still  more  immense  task  of  treating  in 
a  historical  way  facts  that  are  already  established.  If  he  has  good  principles, 
before  he  engages  in  putting  facts  together  to  reveal  their  connection  and 
historical  significance,  he  aims  to  know  the  facts  he  works  with.  Whether 
he  establishes  these  facts  himself,  or  accepts  them  as  established  by  some 
one  else,  he  endeavors  to  have,  with  reference  to  any  given  matter,  a  clear, 
appreciative,  objective  knowledge  of  just  what  persons  or  people  were 
concerned,  just  what  was  thought,  or  said,  or  done,  and  just  when  it  hap- 
pene<l.  Not  until  he  is  thus  equipped  can  he  safely  undertake  to  tell  the  true 
relations  of  things,  the  whences  and  whithers  of  the  thoughts  and  acts  he 
has  in  view.  On  the  other  hand,  once  he  knows  some  facts  it  is  incumbent 
u|K)n  him  to  iiy  to  interpret  them  historically,  if  he  would  gain  the  real  fruit 
of  the  historian's  work.  He  must  go  on  to  trace  if  he  can  what  they  grew 
out  of  and  what  they  grew  into ;  for  in  the  measure  that  he  stops  with  unre- 
lated knowledge  will  his  knowledge  be  of  little  power.  But  the  point  now 
is.  are  not  they  that  are  thus  occupied, — they,  namely,  who  actually  practice 
tlio  science  and  art  of  history, — are  not  they  the  persons  whose  principles 
and  ways  of  work  every  teacher  of  histor>'  should  have  constantly  in  view  ? 
.Arc  they  not  carrying  on,  in  a  manner  to  be  the  glides  of  others,  those 
very  processes  which  should  be  as  paths  of  life  in  historical  classes? 
Where  indeed  may  the  teacher  of  history  better  go  to  develope  independent 
and  trustworthy  mental  customs,  to  cultivate  the  scholarly  habits  of  know- 
inf;  things  accurately  and  understandingly.  than  to  the  great  school  con- 
ductetl  by  those  who  do  historical  work?  I  for  one  shall  expect  to  see 
the  work  in  histor>-  classes  improve  in  about  the  proportion  that  those  who 
direct  those  classes  become  real  doers  of  historical  work. 

This  doing  of  history  to  which  I  refer  does  not  mean  necessarily  that 
we  should  all  l>e  trying  to  write  a  great  book,  like  Mr.  Green's  History  of 
I: filmland:  nor  that,  on  the  other  hand,  fault  of  material  or  equipment  with 
which  to  <lo  the  big  things,  we  should  all  turn  to  seeking  out  obscure  facts, 
say  of  local  history.  Circumstances  should  determine  what  each  of  us 
should  be  doing.  It  may  be  that  many  of  us  should  occupy  ourselves  all  but 
solely  in  patient  study  of  the  models  of  the  masters,  as  the  art  student  who 
places  his  easel  week  after  week  before  a  Holbein  or  a  Rembrandt.  Or 
possibly  we  should  be  gathering,  from  different  quarters,  already  established 
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facts  upon  some  significant  person,  or  idea,  or  condition,  or  event;  with 
the  purpose,  after  knowing  such  facts,  of  trying  our  hand  at  putting  them 
together  in  a  historical  way :  the  tasks  in  this  direction  that  may  be  under- 
taken with  profit  are,  and  doubtless  always  will  be,  inntunerable.  Possibly 
again,  some  of  us  should  be  spending  considerable  time  in  searching  for 
facts  yet  unknown,  with  which  to  enrich  the  present  store  of  knowledge. 
In  any  case,  whatever  our  individual  needs  or  tastes,  would  it  not  advantage 
each  of  us  always  to  have  in  hand  some  definite  bit  of  historical  work? 
Thus  we  might  constantly  give  to  our  activities  as  teachers  not  only  trust- 
worthy principles,  but  also  the  refreshment  and  vigor  that  come  with 
exercise  and  creative  effort. 

In  conclusion,  if  it  be  clear  that  our  University  freshmen  show  in 
their  work  in  history  that  too  many  of  them  are  weak  in  the  scholarly 
habits  of  knowing  accurately  and  understandingly,  and  if  also  it  appear 
reasonable  to  attribute  a  considerable  share  of  the  responsibility  for  such 
weakness  to  those  who  direct  the  preparatory  work,  it  still  may  seem  that 
the  remedy  here  advocated  is  so  difikult  and  slow  that  to  contemplate  it  is 
only  discouraging.  Slow  it  undoubtedly  is.  But  the  changes  in  human 
things  that  are  strongest  and  have  the  longest  life  are  not  those  we  enact 
suddenly,  but  those  that  grow,  those  that  we  cultivate  from  one  generation 
to  anotiier.  Moreover,  there  are  indications  that  the  application  of  this 
remedy  h  already  well  begun  among  us.  The  schools  insist  more  and  more 
generally  that  the  teacher  in  history  shall  be  properly  qualified  for  his 
work:  the  historical  defjartments  at  the  Tniversity  have  organized  courses 
which  i^ivc  l<»  iindcrjjraduates  increased  o|)jK>rtunity  to  get  practical  experi- 
i-nce  in  doing  historical  work,  and  the  elections  in  these  ctuirses  are  con- 
stantly increasinij;  M»nie  stu<ients  remain  in  the  L'niversitv  for  a  vear  or 
more  of  j^ra<luate  work,  others  return  for  stucfy  after  a  few  years;  many 
teachers  attend  the  summer  sessi<nis  of  the  In'tter  universities :  these  phe- 
nomena, amcmg  others,  mark  a  strengthening  tendency  among  us  to  be 
ourselves  expert  in  that  science  an<l  art  which  we  would  im}>art  to  others. 
And  I  for  my  part  refuse  to  be  discourage<l.  I  l<K>k  rather  with  confidence 
toward  the  day  when  we  all  who  are  teaching  history  shall  l>e  first,  in  an 
appro)>riate  sense  of  the  phrase.  d<HTs  of  history. 
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MODERN  LANGUAGE  CONFERENCE 


THE  ESSENTIALS  OF  GERMAN  COMPOSITION 


I  ALICE  E.  ROTHMAN,  ANN  ARBOR. 


.1  Where  is  the  modem  language  teacher  who  does  not  groan,  audibly  or 

^  inwardly,  at  the  very  mention  of  composition,  or  who  has  not  done  so  at 

least  at  some  stage  of  his  or  her  experience?  And  the  cause  for  such  a 
manifestation  of  discomfort  is  not  far  to  seek.  Of  all  features  of  the  work 
in  Modem  Languages,  the  teaching  of  composition  is  the  most  laborious  and 
nerve- wearing,  graving  the  smallest  results  for  the  greatest  expenditure  of 
energy  and  patience.  It  is  the  most  difficult  subject  in  which  to  obtain  and 
hold  the  attention  of  the  leamer.  to  arouse  even  a  semblance  of  enthusiasm 
on  his  part.  The  pupil  approaches  the  task  with  a  listless,  indifferent  air, 
does  the  prescribed  work  as  Carelessly  and  as  infrequently  as  the  watchfulness 
of  the  teacher  will  pemiit.  makes  the  same  errors  with  maddening  precision 
of  recurrence,  and  meets  all  reckonings  of  his  shortcomings  with  an  air  of 
injured  innocence  which  in  itself  blights  all  hope  of  future  improvement.  In 
brief,  composition  means  dmdgery  for  both  teacher  and  pupil,  the  teacher, 
however,  being  the  greater  sufferer  in  proprotion  to  the  conscientiousness 
and  high  ideals  he  brings  into  his  calling. 

The  reason  for  this  distressing  state  of  affairs  may  not  be  so  remote  or 
so  intangible  as  is  generally  supposed.  I  believe  it  lies  in  the  disregard  of  the 
essentials  underlying  the  teaching  of  composition,  for  in  no  other  feature  of 
our  work  is  the  wise  guidance  and  judicious  help  of  the  teacher  so  necessary. 
I  am  more  than  ever  convinced  of  this  since  examining  an  interesting  collec- 
tion of  statistics  recently  obtained.  It  is  an  accepted  theory  that  pupils 
greatly  dislike  all  composition  work.  To  my  surprise  I  found  that  it  is  not 
so  much  the  dislike  of  the  work  itself,  as  the  disinclination  to  spend  the 
required  time  upon  it,  that  makes  it  irksome.  **It  takes  so  much  time." — 
how  to  remedy  this  almost  universal  complaint,  is  indeed  the  question.  For 
the  trouble  does  not  lie  in  the  length  of  the  assigned  task,  it  is  far  more 
deep-seated,  it  lies  in  the  spirit  of  the  times,  a  disinclination  to  devote  the 
time  and  patience  necessar>'  to  do  any  task  well.  The  "get-rich -quick** 
methods  have  invaded  not  merely  the  world  of  finance.  Then.  too.  another 
secret  and  often  unconscious  reason  is  stated  by  a  pupil  who  writes:  **I  do 
not  like  composition  work  because  it  shows  so  plainly  what  I  do  not  know. 
In  reading  or  transl<ttion  I  can  make  a  better  showing  with  less  labor."  So 
there  is  evidently  a  need  of  developing  a  moral  sense  for  honest  and  thorough 
work.  A  further  point  brought  out  in  these  statistics  is,  that  the  kind  of 
composition  work  has  a  strong  influence  on  the  mental  inclination  to  do  it. 
If  pupils  have  tasks  which  they  believe  to  be  practical,  they  will  do  them 
willingly  and  even  gladly,  for  they  are  indeed  children  of  the  age.     Of 
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course,  the  pupils*  judgment  is  not  always  a  safe  criterion,  but  we,  with  our 
wider  experience  of  life,  our  authoritative  position,  can  do  not  a  littk  to  bias 
such  a  judgment  in  the  right  direction.  Errors  in  composition  are  often  a 
discouraging  element  to  the  learner.  Yet  nine  times  out  of  ten  such  errors 
result  from  heedlessness  rather  than  from  ignorance.  Let  this  fact  be  tact- 
fully brought  to  the  pupil's  notice,  and  he  will  exert  greater  care  to  avoid 
such  mistakes.  In  other  words,  he  needs  to  be  inspired  with  a  feeling  of 
confidence  in  his  own  capability,  and  with  a  sense  of  duty  to  properly  exercise 
this  capability. 

So  I  repeat,  that  in  no  other  feature  of  the  work  is  the  wise  guidance 
and  judicious  help  of  the  teacher  so  necessary.  But  this  presupposes  on  his 
part  a  comprehension  of  the  fundamental  principles  which  govern  the  nature 
of  the  work.  The  essentials  underlying  the  teaching  of  composition  are  four 
in  number,  and  are  given  in  the  order  of  their  importance.  First,  foremost, 
and  most  emphatically,  the  attitude  of  teacher  and  pupil  towards  the  subject ; 
secondly,  the  aim  to  be  pursued :  thirdly,  the  material  with  which  to  pursue 
this  aim,  and  lastly,  methods  of  utilizing  material. 

In  the  attitude  with  which  the  subject  is  approached,  lies  the  key  to 
success  or  failure.  The  prevailing  tone  in  this  branch  of  our  work  has 
already  been  indicated,  and  I  hope  I  may  be  pardoned  when  I  say  that,  judg- 
ing from  my  own  experience  and  from  observation,  this  picture  is  not  unduly 
exaggerated.  The  attitude  of  the  teacher  is  largely  responsible  for  the  atti- 
tude of  the  class.  To  show  that  the  work  is  disagreeable,  disheartening,  not 
of  primary  inifK^rtancc.  is  fatal  to  all  eflforts  on  part  of  the  class  to  exercise 
care  and  goo<l  will  in  their  tasks.  .Much  can  be  done  to  impress  these  young 
minds  with  the  imiK>riance  of  the  lesson  by  the  spirit  in  which  we  teach  it. 
Yet  the  spirit  which  is  least  seen  and  most  nee<le<i,  undivided  and  earnest 
attention,  is  the  priniar\  requisite  to  successful  composition  work.  L'ndi- 
vided  and  earnest  attention  on  j)art  of  the  teacher,  to  j)oint  out  and  explain 
all  important  and  essential  {K>ints  in  the  lesson  to  be  prepared ;  concentrated 
attention  on  jiart  of  the  pupil,  to  absorb  and  retain  the  explanations  given. 
//  the  pupil  is  made  to  realize  from  the  very  beginning  that  he  is  to  be  held 
strictly  accountable  for  all  these  points,  then  the  t>attle  is  half  won.  The 
forcetl  attention  he  >;ives  at  first,  will  soon  become  natural  through  habit  and 
interest.  In  the  earix  stages  of  the  work  it  is  advisable  to  allow  the  taking 
of  notes,  in  fact,  to  require  it ;  later,  the  memor}*  alone  should  be  the  store- 
house. It  is  perha|>s  needless  to  say,  that  the  teacher  must  limit  the  number 
of  such  important  fxunts  ami  use  discretion  in  their  selection.  Hut  he  must 
be  indefatigable  in  enforcing  and  reviewing  the  lessons  thus  taught. 

Then,  too.  liveliness  of  instruction  ( not  si)  difficult  .Mnce  we  are  dealing 
with  a  living  langiiage)  is  an  important  factor  in  securing  attention.  By 
liveliness  of  instruction  is  meant,  not  merely  vivacity  in  presenting  the  lesson 
at  hand,  but  aL^>  a  common  activity  of  both  teacher  and  pupil,  and  a  rapid 
rotation  of  pupils  in  the  participation  of  the  lesson.  Perhaps  in  no  other 
line  of  the  work  is  it  so  important  that  the  teacher  should  be  regarded  as 


—  I03  — 

authoritative,  therefore  let  the  wise  teacher  beware  of  subordinating  himself 
to  the  text-book  or  material  at  hand. 

And  lastly,  another  important  aid  in  securing  the  desired  attitude,  is  the 
frequent  and  careful  supervision  of  the  pupils*  work,  with  a  subsequent 
explanation  and  discussion  of  common  errors.  This  supervision  should  take 
various  forms,  blackboard  work,  correcting  of  tasks  handed  in,  and  tests  or 
examinations  at  not  too  distant  intervals.  Nothing  is  so  effective  in  com- 
batting inattention  and  carelessness  as  the  watchful  eye  of  the  teacher. 
}Vose  work  in  a  foreign  language  is  never  easy,  but  for  that  very  reason  it 
affords  the  greater  opportunity  to  arouse  in  our  pupils  the  pride  to  conquer 
a  difficult  task,  to  innoculate  them  with  a  taste  for  the  sweetness  of  such  a 
victory.  Then  will  come  the  mental  growth  and  vigor  which  will  stand 
them  in  good  stead  when  school  tasks  become  "things  of  the  long  ago.** 

What  the  aim  shall  be  in  our  instruction  in  composition,  is  a  question 
each  one  of  us  must  decide  for  himself,  and  re-decide  to  some  extent  with 
every  new  class  of  students.  However,  the  aim  should  be  uniform  with  the 
aim  set  for  the  general  course;  it  should  be,  in  fact,  a  coherent  part  of  it. 
And  it  should  be  strictly  limited  in  scope.  We  must  confine  our  teaching  to 
the  regular,  the  ordinary,  the  necessary  features  of  the  language;  and  yet 
"the  stream  of  a  living  language  is  so  wide'*  that  even  the  regular,  the  ordi- 
nary, the  necessary  will  assume  well-nigh  boundless  proportions,  which  no 
amount  of  activity  can  span  in  the  limited  time  provided  in  the  high  school 
course.  Therefore  the  imperative  need  of  fixing  a  modest,  attainable  goal, 
and  then  steadfast  and  iron  determination  in  pursuing  this  goal.  In  general, 
I  would  venture  to  put  as  the  aim  to  be  reached  in  the  second  year  of  high 
school  instruction,  the  ability  to  reproduce,  in  simple  German  or  French,  a 
topic  familiar  from  the  general  work  done  or  related  to  it.  That  is  to  say, 
the  pupil  should  be  able,  at  the  end  of  the  second  year,  to  use  correctly 
inflecte<l  forms,  proper  case  constructions,  and  the  correct  word-order  in 
expressing  very  simply  put  ideas.  I  stress  the  word  **use**  purposely,  for  1 
mean,  not  onlv  in  written  work  should  he  have  this  ability  but  also  in  oral 
work.  Here,  however,  it  is  well  to  bear  in  mind  that  in  written  work  there  is 
time  to  think  and  the  eye  to  see  errors,  so  we  must  not  become  impatient 
when  in  the  oral  work,  correct  forms  come  haltingly  and  only  after  several 
efforts.  We  have  reason  to  be  satisfied,  if  at  this  stage  of  the  instruction,  the 
learner  perceives  his  errors  and  attempts  to  correct  them.  To  express  even 
ihe  simplest  ideas  in  a  foreign  tongue,  requires  a  mastery  of  numerous 
nt»nns. 

In  coming  to  the  subject  of  material  for  composition,  we  find  ourselves 
emt>arrasse<l  by  the  superabundance  which  makes  selection  difficult.  This 
material  may  be  roughly  classed  under  four  headings:  ( i )  composition  books, 
(2)  texts  furnished  with  prose  based  thereon,  (3)  anecdotes  or  stories,  (4) 
material  selected  and  adapted  by  the  teacher. 

By  prose  composition  books  I  mean  such  which  take  up,  in  some  system- 
atic order,  grammatical  principles,  and  furnish  drill  thereon  in  one  form  or 
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University  for  the  first  time.  The  errors  are  reproduced  as  they  occur  in 
the  original  manuscripts.  For  number  four  no  preliminary  oral  drill  was 
piven.  which,  in  part,  accounts  for  the  more  numerous  errors.  The  series 
represents  the  work  of  different  pupils  whose  exercises  are  chosen  at  random. 

I.   DIE   WOliNSTUBE. 

We  Wohnstube  war  das  geramigste  und  hellste  Zimmer  in  dem  Haus. 
Sic  war  auch  sehr  schon  ausgestattet,  denn  der  Schneider  hatte  sowohl 
Schonheitssinn  als  Mittel.  Die  Mobel  waren  nicht  alle  neu,  aber  die  alt- 
modischen  Stucke  waren  nicht  nur  solid  sondem  auch  behaglich.  An  den 
Fenstem  hingen  bunte  Vorhange  aber  dariiber  waren  auch  weisze  Vorhange, 
welche  die  etwas  grellen  Farben  derselben  dampften.  An  den  Wanden 
waren  einige  gute  Bilder,  manche  in  vergoldeten.  manche  in  reich  geschnitz- 
ten  Kahmen.  Das  schonste  Bild  war  vielleicht  das.  welches  iiber  dein 
Sopha  hing  und  Kaulbachs  "Homer  und  die  Griechen"  darstellte.  In  der 
Eckc  iiber  dem  Schreibtish  war  eine  Marmorbuste  des  Zeus.  An  der  einen 
Wand  waren  niedrige  Kepositorien  und  hier  standen  in  langen  Reihen  hun- 
(Icrte  von  Buchern.  einfach  aber  dauerhaft  eingenbunden.  In  einem  Gestell 
ntben  dem  Schreibtisch  waren  die  Worterbiicher  und  Biicher  deren  man 
zum  liandgebrauch  bedarf.  Das  beciueme  Sopha  und  einige  weitarmige 
Sc>sKrl  waren  mit  griinem  Ledertuch  uberzogen.  Ein  groszer  Spiegel  von 
Epheu  beschattet  hing  zwischen  den  Fenstem.  Davor  stand  ein  Teetisch- 
chen  mil  zierlichen  meiszener  Tassen.  Also  konnte  man  hier  sowohl  Gei<t 
al>  K<»r|XT  starkvn. 

II.    i:iN  t'.ESPRACH    MR  DUK  STKAS/K. 

"Ki.  ^nitcn  Tag,  IjcIkt  Freund,  wie  geht  es  Ihnen?" 

"Dankc.  >chr  gut,  und  wie  lK-hn<lcn  Sic  sich  hculc/* 

*  Ach.  nicht  schr  gut." 
So?     Das  tut  mir  leid.     Wa^  tchll  Ihnen?" 

"Nun.  ioh  hal)e  mich  erkallct.     Mcine  Wohnung  isl  sclir  unangenehm." 

■■\\a>  Sic  dtnrh  sagen !  Ei.  \\«»hntMi  Sic  nicht  nichr  in  jcnem  groszcn 
l*;:la^tc  wo  Sic  Ictztcs  Jahr  s<»lchc  >i*hnnc  Wohnung  batten?" 

".\cin.  nicht  dieses  lahr.  Mcinc  Mittel  erlaui)cn  o  nicht.  Ich  muszte 
cine  hilligcrc  Wohnung  nehmcn.  Die  Zimmer  sind  ctwas  wcniger  geraumig 
ami  die  .\!«»1k-I  sind  sehr  altnuxii^ich." 

*'Al)cr  Sic  wissen  chKrh  <!a>z  altiiKHlischc  .Mot>tl  «i!t  sehr  solid  und 
iH-tjucm  sin<l." 

**Das  ist  wohl  wahr  aber  mcinc  .M«»1h'I  sind  I'ngctumc.  Die  Sessel  siml 
*»•'  r.n^cqncm  rnd  das  mit  Ledertuch  ulHTz<»gcnc  Sopha  s<>  hart  dasz  man 
nicht  darauf  sitzen  kann.  I  He  Rcix)sitorien  siml  s<»  hoch.  dasz  ich  das 
oU'Tstc  Fach  nur  mit  Hilfe  eincr  Leiter  erklimmen  kann.  Es  sind  so  viele 
Turcn  und  Fenster  dasz  kein  Wandraum  ist.  Also  kann  ich  meine  Bilder 
und  Photographien  nicht  aufliangcn.  Sic  kennen  doch  jcne  schonen  An- 
sichten  «lcr  Tnivcrsitat  wclc!:c  ich  im  Paris  kaufte?  Sie  bewimderten  sie 
ST.  oft  in  nieiner  fruheren  W(»hnung.     Nun.  die  hangen  in  meinem  dunkein 
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Schlafzimmcr.  Und  meine  Sammlung  von  Bierglascr,  Tasscn,  und  Pfcifcn 
haben  nirgends  Kaum.** 

**Amier  Kerl,  das  ist  ja  alles  sehr  traurig.  Aber  trosten  Sie  sich.  Ich 
komme  bald  auf  Besuch  211  Ihnen  und  bringe  einige  Universitatsfrcundc 
mit.  Dann  halten  wir  ein  kkines  Gdage  und  singcn  die  alten  lustigen 
Sludentlicder  und  Sie  werden  alle  Ihre  Sorgen  vcrgcssen.  Aber  jetzt  muss 
ich  beeilen.  ich  habc  namlich  eine  Klasse.     Adieu  fiir  hcute." 

•Auf  Wiedersehn!" 

III.    MEIN    ZIMMER. 

Mein  Zimnier  liegt  mitten  im  crsten  Stockwerk.  Es  ist  ungefahr 
fiinfzehn  Fuss  lang  bei  fiinfzehn  Fuss  breit.  Es  macht  eincn  behaglichen 
Eindruck  wenn  man  hineintritt.  Es  hat  ein  groszcs  Fenster  welches  gegcn 
( )sten  liegt  und  an  dcm  weisze  \'orhange  hangen.  Zwei  Tiiren  offncn  auf 
auf  anderc  Zimmer  und  eine  auf  den  Flur.  Die  Wand  hat  griine  gebliimte 
Tapeten.  An  der  Wand  hangen  Bilder,  Landschaften  und  Portrate  Mein 
Lieblingsbiid  ist  das,  welches  einen  See  im  Mondschein  darstellt.  Das 
Zimmer  ist  mit  Dampf  geheitzt.  Da  sind  zwei  Schaiikelstiihle  und  zwei 
andere  Stiihle  in  dcm  Zimmer.  Ein  mit  Lcdertuch  iiberzogenes  Sopfa  steht 
in  einer  Eckc,  und  in  der  anderen,  ein  Tisch  auf  welchem  Biicher  und  Tinte 
und  eine  Studierlampe  sind.  Dem  Tisch  gegeniiber  sind  Repositorien.  in 
welchen  Geschichtsbiicher  und  Schulbiichcr  sich  befinden.  Dariiber  ist  eine 
mit  grunem  Tuch  beschattete  Konsole.  Darauf  stehen  Tassen  und  eine  Uhr. 
Auf  dem  Boden  liegt  ein  dunkler  Teppich. 

IV.    WIE   ICH    EIN    ZIMMER   FAND. 

Ich  war  eben  in  Ann  Arbor  angekommen  um  die  Universitat  zu 
versuchen.  Ich  trat  auf  die  Statestrasze  um  eine  Wohnung  zu  finden. 
D.!  ich  die  Stadt  wenig  kannte,  w*ar  ich  etwas  in  Verlegenheit,  ats  ich  eine 
bekannte  Gestalt  sah.  Sie  war  meine  gute  Freundin  Margarete,  die  in 
nieiner  Vaterstadt  wohnt. 

"Liebe  Freundin/'  rief  sie,  **woher  bist  du  gekommen,  und  wic  geht  es 
dirr 

"Das  ist  eine  angenehme  Cberraschung/*  sagte  ich.  "Es  frcut  mich 
dich  zu  sehen.  Ich  weisz  nicht  was  zu  tun.  Ich  woUtc  eine  Wohnung 
finden.    Was  ist  der  bestc  Teil  der  Stadt  fiir  cine  Studentin?" 

.•*Oho/'  sagte  sie,  "Bist  du  hier  gekommen  die  Universitat  zu  ver- 
suchen ?" 

"Richtig."  lachte  ich.  "Und  du  muszt  mir  helfen." 

"Ich  kenne  gerade  das  Haus.  Es  ist  das  Haus  wo  ich  wohne.  Eft 
sind  zwe  unbenutze  Raume  gegeniiber  meinen  Zimmem,  und  sie  werden 
dir  gewisz  gefallen.*' 

"Recht  gut,"  antwortete  ich,  "Also  gchen  wir." 

Wir  traten  ungefahr  funf  Minuten,  als  wir  zu  dem  Haus  kamen,  wo 
Margarete  wohnte.  Wir  stiegen  die  Treppe  hinauf,  und  gingen  in  das  Haus. 
Wir  waren  bei  einer  freundlichen  Dame  getroffen. 
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University  for  the  first  time.  The  errors  arc  reproduced  as  they  occur  in 
tlie  original  manuscripts.  For  number  four  no  preliminary  oral  drill  was 
given,  which,  in  part,  accounts  for  the  more  numerous  errors.  The  seric? 
represents  the  work  of  different  pupils  whose  exercises  are  chosen  at  randoni. 

I.   DIE  WOHNSTUBE. 

Die  Wohnstube  war  das  geramigste  und  hellste  Zimmer  in  dem  Ha. 
Sie  war  auch  sehr  schon  ausgestattet,  dcnn  der  Schneider   hatte   sow 
Schonheitssinn  als  Mittel.     Die  Mobel  waren  nicht  alle  neu,  aber  die 
modischen  Stiicke  waren  nicht  nur  solid  sondern  auch  behaglich.     An 
Fenstern  hingen  bunte  Vorhange  aber  dariiber  waren  auch  weisze  Vorh 
welche  die  etwas  grellen  Farben  derselben  dampften.    An  den   W 
waren  einige  gute  Bilder,  manche  in  vergoldeten,  nianche  in  reich  ges- 
ten  Rahmen.     Das  schonste   Bild   war  vielleicht  das,  welches    iibt 
Sopha  hing  und  Kaulbachs  "Homer  und  die  Griechen"  darstellte. 
Ecke  iiber  dem  Schreibtish  war  eine  Marmorbiiste  des  Zeus.     An  f' 
Wand  waren  niedrige  Repositorien  und  hier  standen  in  langen  Rei' 
(lerte  von  Biichern,  einfach  aber  dauerhaft  eingenbunden.     In  einc 
neben  dem  Schreibtisch  waren  die  Worterbucher  und  Bticher  c" 
zuni  Handgebrauch  bedarf.     Das  bequeme  Sopha  und  einige 
Sessel  waren  mit  griinem  Ledertuch  iiberzogen.     Ein  groszer  ^ 
Epheu  beschattet  hing  zwischen  den  Fenstern.     Davor  stand  e" 
clien  mit  zierlichen  meiszener  Tassen.    Also  konnte  man  hier  > 
als  Korper  starken. 

II.    KIN  GESPRACH  AUR  DER  STRASZE. 

*Ei,  guten  Tag,  lieber  Freund,  wie  geht  es  Ihnen?" 

"Danke,  sehr  gut,  und  wie  befinden  Sie  sich  heute." 

"Ach,  nicht  sehr  gut." 

"So?     Das  tut  mir  leid.     Was  fehlt  Ihnen?" 

"Xun,  ich  habe  mich  erkaltet.     Meine  Wohnung  ist  se' 

'Was  Sie  doch  sagen!     Ei,  wohnen  Sie  nicht  mehr  i 
IVJaste  wo  Sie  letztes  Jahr  solche  schone  Wohnung  hatten 

**Xein,  nicht  dieses  Jahr.     Meine  Mittel  erlauben  es  i 
eine  billigere  Wohnung  nehmen.     Die  Zimmer  sind  etwas 
and  (lie  Mobel  sind  sehr  altmodisch." 

"Aber  Sie  wissen  doch  dasz  altmodische  Mobel 
bequem  sind." 

"Das  ist  wohl  wahr  aber  meine  Mobel  sind  Ungeti: 
so  nnbecjuem  und  das  mit  Ledertuch  iiberzogene  Sop 
nicht  darauf  sitzen  kann.     Die  Repositorien  sind  s- 
oberste  Fach  nur  mit  Hilfe  eifier  Leiter  erklimmen  k 
Tiiren  und  Fenster  dasz  kein  Wandraum  ist    Alio 
und  Photographien  nicht  aufhangen.     Sie 
sichten  der  Universitat  welche  ich  im  Par 
so  oft  in  nieiner  friiheren  Wohnung.     .^ 
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*'PVau  Neumann/*  sagte  meine  Freundin.    "Ich  habe  tntint 
freundin  gebracht.  die  unbenutzten  Raume  anzusehen.** 

**().  wenn  sie  wiinscht,"  antwortete  die  Frau.  **Dann  kommen  Sic,  die 
Raume  sind  im  zweiten  Stockwerk.** 

Die  Zimmer  waren  sehr  schon  und  behaglich  und  bestanden  aus  ein 
Studierzimmer  und  eine  Schlafstube. 

"Die  Raume  sind  sehr  gut  hergestellt,"  meinte  Frau  Neumann. 

'*Ja,*'  antwortete  ich,  **und  ich  sehe  dasz  es  gute  Repositorien  sind. 
Das  freut  mich." 

*'Auch  sind  die  Mobel  sehr  zierlich  und  behaglich,  und  sieh!solche 
schonen  Bilder  an  den  Wanden,"  ricf  meine  Freundin.  "Ja/*  sagte  ich, 
**sie  gefallt  mir.  und  wenn  der  Preis  nicht  zu — 

"Nur  drei  Taler  die  Woche,"  fiel  die  Dame  ein. 

"Dann."  sagte  ich.  **ich  werdc  die  Wohnung  nehmen.** 

These  exercises,  with  the  exception  of  number  four,  were  first  pre- 
pared in  class  orally,  then  written,  usually  in  part  only,  under  the  teacher's 
supervision,  thus  giving  opportunity  for  questions  concerning  words,  expres- 
sions, grammatical  facts.  For  the  home  task  such  an  exercise  was  copte<l 
in  a  revise<l,  corrected,  and  completed  form.  These  papers  were  next 
examined,  marked,  and  returned  to  the  pupils  for  correction  and  discussion 
of  errors,  for  which  a  part  of  a  recitation  hour  is  devoted.  Number  four 
was  meant  to  serve  as  a  test,  hence  no  class  preparation,  aside  from  a  few 
necessary  suggestions,  was  given  for  this  exercise.  This  explanation  lea«l> 
mo  to  the  last  topic,  that  of  method. 

There  is  no  single  method,  nor  "best"  metho<l  for  teaching  comptjsition. 
nor  is  it  at  all  important  that  one  should  be  discovere<l  or  invcntc<l.  For 
nowhere  else  in  our  instruction  is  the  danger  of  dull  routine  work  S4)  great, 
nowhere  else  the  necessity  for  new  lesson-plans,  for  fresh  spirit  so  abiding, 
just  Ix'cause  we  meet  here  t>ur  greatest  difficulties.  So  we  need  for  it  all 
our  Inrst  enthusiasm  and  interest,  and  whatever  our  methods,  these  nee^l  U> 
be  continually  revised  and  imbued  with  new  life.  Experience  and  observa- 
tion have  Inren  impressing  on  my  mind  two  points  as  to  meth(xl.  In  the 
first  place,  we  leave  our  pupils  t(x>  much  to  the  intricacies  of  grammar  an.i 
dicticmary.  to  their  ignorance  of  how  to  attack  the  lesson  at  hand,  and 
their  consec|uent  dislike  of  com|M)sition  work.  Definite  lesson-plans,  pre- 
lintinar)  oral  drill.  pre|>aration.  at  least  in  |)art.  under  super\*ision.  will 
reMili  in  clearer  ideas,  a  firmer  grasp  on  the  material  to  be  prejMired ;  will 
result  in  a  iK-lter  understamling  of  grammatical  features,  and  consequentlx. 
in  more  correct  and  encouraging  work.  Furthermore.  I  am  inclineil  to 
believe  that  we  have  too  much  written  work,  or  to  express  myself  more 
exactly,  we  ci>nfine  our  teaching  of  ct>mi>osition  too  exclusively  to  written 
work.  I  fully  appreciate  the  valuable  lessons  taught  by  well  written  and 
carefully  pref>ared  tasks,  the  habits  of  industry  and  neatness  thus  acquinnl. 
Pupils  often  prefer  the  written  \%ork  to  the  oral  ami  wh\  ?  liecause.  n«>t 
infrequently,  it  means  a  substitute  for  mental  eflFort  instead  of  an  aid  to  it. 
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If  the  written  composition  is  to  be  profitable,  it  must  recall  and  put  into 
visible  form  that  which  is  alreadv  familiar  and  understood;  it  should  be 
regarded  as  a  means  to  fix  this  knowledge  still  more  permanently  in  the 
learner's  mind,  to  reveal  any  haziness  or  error  existing  there.  In  short, 
the  written  exercise  should  give  definiteness  and  fixity  to  lessons  already 
learned.  But  it  is  the  oral  work  particularly  which  leads  the  pupil  nearer 
to  the  language  itself.  I  think  it  is  Sweet  who  says,  '*The  living  spoken 
I  form  of  every  language  should  be  made  the  foundation  of  its  study."  And 
so,  why  not  put  the  study  of  the  language  in  a  living,  spoken  form  ? 
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THE  QUESTION  AND  ANSWER  METHOD  IN  MODERN  LAN- 
GUAGE TEACHING. 


JOHN    E.    I.ALTNER.    PROFESSOR    OF    MODERN    LANGU.VCES    IN    THE    NORTHERN 

STATE    NORMAL,    MARQUETTE,    MICH. 


Modern  language  instruction  has  undergone  a  revolution  in  the  last 
two  or  three  decades.  It  is  not  the  province  of  this  paper  to  give  a  history 
of  this  revolution.  Suffice  it  to  say  here  that  the  radical  leaders  of  this  revo- 
lution have  rejectetl  as  worthless,  or  even  injurious,  the  use  of  a  grammar  or 
text-book,  translations  from  the  mother  tongue  into  the  foreign  and  vice 
versa,  and  have  tried  to  banish  completely  the  use  of  the  mother  tongue  from 
the  classroom.  Various  names  have  been  given  to  this  method,  as,  among 
others,  the  "natural  method/'  ''conversational  method,"  "the  new  method," 
"the  direct  method,"  etc.  Meanwhile  many  of  the  conservatives  and  reac- 
tionaries  have  clung  with  persistent  tenacity  to  the  so-called  "old  method," 
")ii:rammatical  method.*'  etc.  It  is  our  opinion  that  the  extremists,  as  is 
always  the  case  in  radical  changes,  are  gradually  finding  a  medium  ground. 
i\n  adjustment  of  the  two  extremes  is  gradually  taking  place.  Most  of  us 
are  agreed.  I  hope,  that  the  use  of  the  foreign  language  in  the  classroom  is 
no  longer  looked  upon  as  heresy  but  as  an  absolute  necessity.  The  same 
thing  is  true  precisely  of  grammar.  The  question  no  longer  is  "either  or 
or"  but  How  can  we  use  both  most  effectively  ?  This  is  the  question  before 
us.  My  own  experience  leads  me  to  the  firm  conviction  that  a  wise  com- 
bination of  the  two  methods  produces  the  best  results.  The  more  thoroughly 
the  fundamental  principles  of  grammar  are  taught  the  better,  and  the 
more  the  actual  living  language  can  be  used  by  the  instructor  and  the 
class  the  better.  But  how?  That  is,  as  I  have  already  said,  the  most  diflScult 
problem  before  us. 

I  wish  to  discuss  for  a  moment  a  method  by  which  the  foreign  tongue 
can  be  used  in  the  classroom.  I  mean  the  Question  and  Answer  method, 
or  the  Socratic  method,  as  it  is  often  called  in  Pedagogy.  Now  this 
is  no  new  method,  as  vou  are  all  aware ;  in  fact  it  is  as  old  as  instruction 
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itself.  But  this  antiquity  of  the  method  does  not  argue  against  its  efBciency. 
C>n  the  contrary,  it  is  an  argument  in  its  favor.  Then,  too,  it  is  not  simply 
old  but  it  is  still  used  in  all  departments  of  instruction  as  one  of  the  most 
effective  methods.  What  do€S  this  method  and  what  can  it  accom|4ish  in 
modem  language?  To  answer  this  question  it  is  necessar>'  to  have  some 
standard  by  which  to  measure  its  value.  This  standard  is  contained  in  the 
answer  to  the  question.  What  does  it  mean  to  know  a  lang^uage? 

.\n  analysis  of  this  question  will  reveal  only  commonplace  truths,  but 
they  are  essential  to  a  correct  understanding  of  the  problem. 

Language  for  our  present  purpose  is  in  the  main  a  system  of  more  or 
less  arbitrary  symbols  used  for  conveying  ideas  from  one  mind  to  another. 
These  symbols  are  now  of  two  kinds,  viz.,  visual  and  auditory.  .-X  complete 
knowle<lge  of  a  language  would  mean  a  complete  knowledge  of  these 
s\-mbols.  I.  <•.,  ability  to  interpret  and  use  them  together  with  a  knowledge 
of  their  phonetic  and  scmaccological  changes  which  they  have  undergone 
in  their  historical  development.  In  other  words,  we  must  be  able  to  read. 
to  understand,  to  write,  to  speak  the  language.  We  have  therefore 
in  the  learning  of  a  language  four  different  processes,  viz..  Seeing.  Hearing. 
S|K*aking  and  Writing,  two  of  which  are  sensory  and  two  motor  processes. 
Tliat  is,  we  have  two  channels  of  **impression"  and  two  of  'Expression." 

We  wish  esj)ecially  to  emphasize  the  fact  that  these  four  processes  are 
separate  and  distinct  processes,  i.  r..  we  may  have  masterwl  one  of  th^rm 
and  know  nothing  of  the  others.  This  statement  is  supporteil  by  the  very 
coinmf)n  einpcrical  ohstTvation  that  one  can  read  and  not  s{K*ak  a  language, 
or  one  may  Ik*  able  to  understand  the  speech  of  another  and  yet  not  be 
al)lo  to  sfK'ak  the  language  himself.  Then.  too.  Physiological  Psychology 
has  emphasizctl  the  indejK'ndence  of  these  sensory  processes  by  the 
IiK'ali/ation  «>t  brain  fnncti(»ns.  As  is  well  known  now  the  visual  centre  and 
auditory  centre  are  not  located  in  the  same  part  of  the  brain.  m>  with  the 
motor  centres  f>t  sixrech  ant!  writing.  Before  we  arc  able  to  understan<l  an'! 
use  with  e<iual  facility  the  written  and  the  spoken  word.  asscKiational  tracks 
haye  to  Ik*  formetl  between  the  centres  of  sight,  hearing,  voice  an<l  hand 
moyc!]K*nts.  c«»nnecting  these  yariou>  sensory  and  nn'tor  centres. 

Since  tiies^-  four  pnKes.^k-s  are  sefwrate  and  conso<|uently  re<|uire  dif- 
ferent exercises  to  develop  them,  the  question  natura!l\  arise>  which 
should  he  develofK'tl  first ;  or  should  they  all  be  and  can  they  all  l>e  deyelopv'<l 
simultaneously?  Is  one  pnnress  of  greater  importance  than  the  t>thers  and 
hence  shouhl  receive  the  empliasis  or  even  exclusive  attention?  This  is 
onr  of  »>ur  great  problems  in  nKnlern  language  work.  Before  the  invention 
«»t  printing  the  auditory  symlx>ls  were  unquestionably  of  greater  inifwrtancc 
than  the  visual  syml>ols.  f*>r  the  human  voice  was  then  the  chief  means 
of  conve>ing  ideas  from  one  mind  t«>  another.  In  modem  times,  however. 
tlic  sjK'cific  S4icial  enviri>nmeni  in  which  the  individual  lives  must  determine 
\%hich  <»f  thes<*  is  most  im|K>rtant.  For  example,  it  is  obvious  that  a  resident 
iA  the  Initetl  States  will  very  likeh  n«>t  attach  the  same  degree  of  import- 
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ance  to  the  ability  to  speak  the  German  language  as  a  resident  of  Holland 
,or  Switzerland. 

There  is  right  here  a  very  fertile  field  for  the  physiological  psychologist. 
He  ought  to  be  able  to  prove  the  relative  tenacity  of  visual,  auditory  and 
motor  symbols  or  tracks,  and  hence  give  us  a  scientific  foundation  upon 
which  to  base  our  instruction.  He  ought  to  be  able  to  show  us  to  what 
extent  each  one  of  these  s>'mbols  supports  or  maintains  the  others  if  vitally 
connected  by  the  laws  of  association. 

For  the  present,  therefore,  our  conclusions  must  rest  on  imperial  obser- 
vation, and  this  leads  us  to  the  conclusion  that  the  more  we  exercise  the 
eye.  ear,  voice,  and  hand  the  more  lasting  the  impression  of  a  word  will  be. 
Each  word  has.  so  to  speak,  four  roots,  two  sensory  roots  grounded  in  the 
visual  and  the  auditor)*  centers,  and  two  motor  roots  grounded  in  the  exer- 
cise of  voice  and  hand.  A  word,  therefore,  with  these  four  roots  thoroughly 
developed  will  have  a  firmer  hold  in  the  memory-ground,  if  I  may  use  this 
term,  than  one  which  has  only  one  root. 

Secondly,  our  observation  also  teaches  us  that,  inasmuch  as  it  is  often 
uncertain  as  to  which  of  the  four  processes  a  student  may  have  most 
use  for,  the  wisest  thing  to  do  is  to  give  him  a  general  training  in  all.  A 
j^encral  elementary  knowledge  of  reading,  speaking  and  writing  a  lan- 
guage is  as  wise  and  as  essential  as  a  general  education  before  a  special 
training  for  a  definite  vocation.  It  would,  indeed,  be  very  helpful  to  our 
elementary  instruction  if  some  clever  and  careful  investigator  could  give  us, 
sav.  the  i.ooo  words  in  most  common  use.  H  this  could  be  ascertained 
there  would  be  little  room  for  doubt  as  to  what  should  constitute  the  material 
fi)r  our  elementary  instruction. 

If.  therefore,  we  are  right  in  claiming  that  to  know  a  language 
means  ability  to  interpret  and  to  use  the  auditory  and  the  visual  symbols, 
including  in  all  four  relatively  distinct  processes,  viz.,  seeing,  hearing,  speak- 
ing and  writing,  then  the  pedagogical  value  of  the  Question  and  .\nswer  as 
a  method  of  Modern  Language  instruction  is  readily  obvious.  The  ques- 
tion and  answer,  if  rightly  handled,  will  develop  all  four  of  these  processes. 
For  example: 


^ ^ Voice 


Hand^  ( t^LdtbJbiafC^ 


It  is  plain  from  this  diagram  that  a  question  which  demands  an  imme- 
diate answer  exercises  only  two  of  the  language  organs,  viz.,  the  ear  and  the 
voice,  but  dictation  and  recitation  exercises  them  all. 
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The  question  and  answer  method,  in  our  opinion,  gives  us  at  least  a 
partial  solution  of  the  vexed  and  nuich  discussed  question.  Can  and  ought  the 
foreign  language  to  be  used  in  the  class  room  ?  Of  course  it  can  and  ought 
to  be  used.  There  are  manv  other  wavs  in  which  it  can  be  used,  but  we  are 
satisfied  that  the  method  under  discussion  is  sound  and  can  with  profit  be 
used  by  any  teacher  who  is  prepared  to  use  it.  There  has  been  a  lot  of 
precious  time  and  energ>'  wasted  by  lecturing  in  the  foreign  tongue  aver  the 
pupil,  under  the  pupil  and  all  arouftd  the  pupil,  but  not  into  the  pupil.  The 
method  we  here  advocate  has  the  merit  of  giving  the  pupil  something,  and 
it  can  be  used  by  a  greater  number  of  teachers,  as  they  are  at  present  pre- 
j>ared,  than  any  other.  I  think  we  often  expect  too  much  of  a  few  years  of 
moilem  language  work.  We  surely  cannot  hope  to  learn  the  whole  lan- 
j^uage  in  that  time,  and  yet  if  we  propose  to  teach  conversation  people 
wonder  why  we  can't  turn  out  perfect  linguists  in  a  short  time.  The  learn- 
ing of  only  one  language,  that  of  our  mother  tongue,  is  a  life  work  and  can 
never  be  complete.  How.  then,  is  it  possible  to  obtain  in  a  few  years  a 
fKrrfect  command  of  several  foreign  tongues?  But  we  can  give  the  pupil  a 
fair  start  in  this  direction.  We  can  give  him  such  a  start  in  the  elements 
of  the  language  that  he  will  find  it  comparatively  easy  to  take  up  or  con- 
tinue a  more  specialized  knowledge  of  the  language  if  his  vocation  in  life 
should  demand  it.  This  general  training  of  all  the  fundamental  language 
processes  should,  it  seems  to  us,  be  steadily  before  the  eye  of  the  teacher  who 
is  dealing  with  students  who  are  still  getting  a  general  e<lucation. 

The  text-books  to  be  selected!  for  this  work  should  contain  only  the 
V(K:al)ulary  in  most  general  use.  and  should,  in  addition  to  grammatical 
firinciplcs  an<l  forms,  contain  easy  texts  in  the  language  taught,  together  with 
and  without  questions.  It  will  tend  materially  to  enhance  the  interest  of  tlie 
class  if  the  teacher  formulates  and  dictates  her  own  questions  and  requires  her 
pupils  to  fonn  questions  which  are  answered  and  corrected  in  class.  We  have 
toun<l  it  very  useful,  c.  j^..  to  select  for  questions  and  answers,  say.  one  page 
of  the  text  used,  ask  the  pupils  to  construct  questions  on  this  and  have  them 
become  so  familiar  with  this  portion  of  the  text  that  they  can  answer  an\ 
cjiu-.stions  leased  i\\xm  it.  There  is.  of  course,  plenty  of  room  here  for  the 
inj^cnuity  of  the  teacher,  but  a  few  simple  questions  dictated  by  the  teachers 
<»r  formulated  by  the  pupil  each  day  on  the  text  used  will  show  very  satis- 
factory results.  These  should  be  confined  to  the  easier  jx>rtion  of  the  text 
which  does  not  net^<l  to  be  translatetl :  the  more  <lifficult  fK>rtions  shcniM 
always  \yc  translated. 

It  is  right  here  in  connection  with  difficult  j>assages  that  we  are  not  yet 
cUar  SL^  in  how  far  the  foreign  language  can  and  ought  to  be  used.  Our 
tx|>iTicnce  thus  far  leads  us  to  the  conclusion  that  in  the  interpretation  of 
«lift:cult  i)a>sages  which  are  often  difficult  of  comprehension  when  couchetl 
;n  plain  English,  we  are  wasting  valuable  time  in  trying  to  give  the  explan- 
ation in  the  foreign  tongue.  I  ho|>e  we  shall  hear  from  teachers  who  have 
tried  to  use  exclusively  the  foreign  tongue  in  teaching  the  classic*. 
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The  discussion  of  any  method  of  instruction  necessarily  involves  the  con- 
sideration of  the  teacher's  preparation,  for  the  teacher's  preparation  deter- 
miptes  his  PMthod.  It  is  worse  than  useless  to  attempt  to  use  a  method  for 
which  the  teacher  is  not  prepared.  And  that  is  largely  the  case  with  the 
method  that  we  are  advocating  in  this  paper.  The  teacher,  to  use  this 
method  with  the  greatest  degree  of  success,  should  really  handle  the  foreign 
tongue  as  readily  as  the  foreigner  himself.  This  would  be  ideal.  But  very 
much  may  be  accomplished  with  a  lesser  degree  of  facility  in  the  spoken 
language.  Even  the  slightest  acquaintance  with  the  spoken  language  can 
be  used  to  advantage.  On  the  other  hand  the  teacher  who  has  been  trained 
only  in  grammar,  translation,  written  composition  and  old  dialects  will 
fail  in  the  use  of  this  method.  A  teacher  thus  trained  is  only  half  pre- 
pared, and.  worse  than  that,  she  is  wrongly  prepared,  because  had  she  spent 
sonic  of  her  time  in  trying  to  get  the  living  language  instead  of  the  dead 
lanji^uagc  she  would  be  infinitely  more  efficient.  Now  I  am  going  to  make 
a  heretical  statement,  although  I  am  glad  to  say  that  in  some  institutions  it 
is  no  longer  regarded  as  heresy,  viz.,  that  if  the  teacher  in  getting  her  prep- 
aration in  German  had  to  choose  between  a  knowledge  of  all  the  old  dialects, 
Gothic,  O.  H.  G.,  M.  H.  G.,  and  Old  Norse  and  even  Indo-European,  and 
one  vear*s  residence  in  Germanv,  she  would  be  infinitely  wiser  to  choose  the 
latter.  The  ideally  prepared  teacher  should  have  mastered  at  least  one  old 
dialect  and  have  a  general  knowledge  of  the  history  of  the  language.  Often 
hints  can  be  drawn  from  this  source  which  are  very  practical  and  develop 
interest.  For  example,  the  words  der  Buchstube,  die  Buche,  das  Buch  can  be 
impressed  uf)on  the  memories  of  the  pupils  much  more  effectively  if  the 
teacher  can  tell  them  why  they  are  so  much  alike  in  form  and  yet  so  different 
in  meaning.  In  fact  the  teacher  can  unroll  a  veritable  "Kulturbild"  from 
these  few  words.  This  is  true  of  many  other  words  which  the  elementary 
students  will  understand  without  much  knowledge  of  phonetic  changes,  and 
the  teacher  does  not  need  much  of  this  knowledge  to  give  the  necessar>* 
explanation. 

The  point  we  wish  to  emphasize  is  that  the  student  who  has  to  learn 
the  foreign  tongue  should  first  be  thoroughly  grounded  in  the  modem  lan- 
jjuage  before  he  takes  up  dialects  the  form  of  which  resemble  the  modren 
forms  so  closely  that  he  simply  gets  both  confused. 

The  institutions  which  prepare  the  modem  language  teacher  for  her 
work  are  and  always  will  be  chiefly  responsible  for  the  way  these  languages 
are  taus^ht.  In  our  opinion  many  of  these  institutions  will  have  to  modify 
i^K-ir  courses  of  study  before  they  can  hope  to  give  the  most  practical  a  most 
efficient  preparation  to  the  teacher. 

There  has  often  been  and  still  is  too  much  emphasis  on  the  old  dialects 
Ik: fore  the  student  has  sufficiently  mastered  the  living  language.  For  much 
of  the  wTitten  translations  into  the  German,  based  on  such  a  work  as 
Harris'  comfxisition,  more  conversation  and  spontaneous  exercises  should 
U*  substituted.     .\  certain  amount  of  such  translation  work  is  essential  to 
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the  better  understanding  of  the  structure  of  the  German  sentence  as  com- 
pared with  that  of  the  English,  but  on  the  whole  this  kind  of  work  has  been 
much  overestimated  in  giving  the  student  a  ready  mastery  of  the  language. 
Much  valuable  time  of  both  pupil  and  teacher  have  actually  been  wasted. 

The  universities  in  addition  to  giving  more  oral  and  spontaneous  com- 
position  should  provide  for  courses  of  lectures  given  entirely  in  the  foreign 
tongue.  The  Geniian  universities  have  long  had  their  **Lector.*'  Some 
such  svstem  ought  to  exist  in  every  institution  tliat  claims  to  prepare  stu- 
dents to  teach  modern  languages.  Residence  abroad  should  be  emphasized 
by  lectures  given  on  this  subject  informing  students  of  the  absolute  neces- 
sity of  such  a  course  if  they  wish  to  be  rightly  prepared  and  advising  them 
as  to  ways  and  means.  The  excellent  opportunities  offered  by  the  best  con- 
tinental summer  schools  for  those  who  cannot  afford  to  be  awav  a  whole 
year,  should  receive  special  emphasis.  Yes,  it  would  not  be  too  fanciful  for 
the  universities  to  suggest  to  its  students  that  the  time  may  come  when 
residence  abroad  will  be  made  a  requirement,  say  for  granting  a  life  cer- 
tificate in  modem  language. 

To  assist  needy  and  worthy  students  travelling  fellowships  in  modem 
language  should  be  established.  We  need  these  fellowships  infinitely  more 
than  the  student  of  the  classics.  If  it  is  deemed  essential  that  the  classical 
philologist  should  see  a  few  original  inscriptions  carved  on  dead  stone  how 
much  more  important  is  it  that  the  student  of  modem  languages  should  feel 
the  pulse  of  the  wann,  living  blood  as  it  bounds  through  the  veins  of  a 
mighty  |KH)ple  still  a  prominent  factor  in  moulding  the  destiny  of  the  wurM. 

If  the  universities  will  emphasize  these  things  the  student  will  feel  thai 
ho  is  not  studying  a  dead  language  but  a  living  language — a  language  repre- 
senting a  jx'ople  that  are.  to  say  the  least,  still  very  much  alive.  I  do  not 
think  that  it  is  possible  for  any  one  who  has  not  actually  lived  annmg  the 
(lermans  for  a  consiilcrable  |)ericMl  of  tiiiK*  to  realize  the  tremendous  energ> 
t»f  tiiis  nation.  The  classical  f)erio<I  of  Cicrman  literature,  using  literature  m 
its  broadest  sens<*.  is  jKT!)aps  the  richest  tin*  world  has  ever  seen,  and  yet 
this  is  hut  a  f)art  of  (kTiiiany.  The  indu>trial  f>t>sition  that  (Wnnan)  is 
;^ratlually  assuir.ing  among  the  nations  of  the  world  is  jKThaps  of  enual 
irnjM>rlaiice  io  the  teacl'.cr  t»f  (k*nnan.  It  is  of  this  fn«Klcm  living  C»erman>. 
with  its  hojK-s  anil  ambitions,  that  we  as  teachers  are  often  densely  ignorant. 

Wilhelm  vt»n  Polenz.  in  his  recent  work  on  America,  entitloti  **I)as  Land 
<liT  Zukunft."  says:  "Es  gibt  nicht  zwei  X'olker  auf  dem  ganzen  Erdennm<l. 
die  so  viel  von  einander  lemen  Konnten.  wie  das  .Xmerikanische  und  <las 
deutMrhe.  und  es  gihi  keine  zwei  X'olker.  die  vorlaufig  sich  so  wenig  im 
inncr>ten  Kern  iliro  Wesens  verstehen.  wie  grade  diese  bciden." 

This  view  is  >haretl  bv  other  scl^olars  who  have  realK  studied  tl'is 
question. 

.\  most  interesting  report  has  recently  Ixren  publishe<i  on  this  subject 
by  the  "Department  of  Commerce  an<l  I^l>or"  at  Washington.  I).  C.  It  is 
entitle*!.   "Industrial    E«lucation    and    In<lustrial    Conditions   in    C»ennanv." 
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This  work  should  be  read  by  every  teacher  of  German.  It  can  be  secured 
free  by  sending  to  the  department  for  it.  This  study  shows  how  Germany 
is  very  liable  to  surpass  us  in  our  own  boasted  field,  viz.,  industr}*.  They 
have  industrial  schools  to  prepare  for  every  specialized  industrial  trade. 
But  we  cannot  go  into  details.  We  cannot,  however,  refrain  from  citing  a 
few  sentences  (p.  149)  :  "As  we  extend  our  export  trade  the  men  we  meet 
and  the  wares  with  which  we  have  to  compete  are  German.  While  England 
is  feeling  the  force  of  the  German  Empire's  facilities  in  securing  trade  at 
present,  we  are  not  to  be  exempted.  No  competitor  with  whom  we  will  have 
to  deal  is  so  well  prepared  for  success  in  the  world's  markets  as  is  Germany/* 

In  the  "Daily  Consular  Report"  of  Jan.  2T,  1905,  issued  by  the  same 
department,  we  find  a  report  of  the  impression  of  America  as  carried  back  to 
Germany  by  a  German  commission  appointed  to  visit  the  St.  Louis  Exposi- 
tion and  incidentally  to  study  industrial  conditions  in  different  parts  of  our 
own  country,  .\mong  other  things  Mr.  Mason.  U.  S.  Consul-Gcneral  at  Ber- 
lin, who  sums  up  these  impressions  of  our  country  as  given  out  in  Germany, 
says:  **There  has  been  noticed,  to  begin  with,  on  the  part  of  our  people, 
a  general  feeling  of  complacent  satisfaction  with  everything  American,  a 
secure  conviction  that  whatever  is  done  or  produced  by  them  is  the  best,  and 
that  they  have  only  to  keep  on  as  they  have  begun  to  have  the  future  securely 
in  their  hands.  There  is,  say  these  critics,  a  pervading  ignorance  and  indif- 
ference about  everything  outside  of  the  United  States  that,  from  the  German 
standpoint,  will  be.  unless  corrected,  a  serious  handicap  in  our  quest  for 
foreign  trade.  The  careless  confidence  with  which  agents  and  salesmen  are 
sent  abroad,  with  no  special  preparation  and  with  no  knowledge  of  any  lan- 
guage but  their  own  to  do  business  in  countries  where  only  a  trifling  per- 
centage of  the  population  understand  English,  strikes  these  careful,  methodi- 
cal European  experts  as  amazing.**  *  *  *  Reduced  to  its  simplest 
terms,  these  investigators  generally  conclude  that  the  reliance  on  a  general 
and  more  or  less  superficial  education,  together  with  natural  adaptability,  to 
fit  young  men  for  almost  every  walk  in  life,  and  the  lack  of  specialized  study 
in  physical  science,  modem  languages,  and  the  industrial  arts,  will,  if  per- 
sisted in.  neutralize  much  of  the  advantage  which  our  country  enjoys  through 
natural  resources  and  advantageous  geographical  position  for  the  South 
American.  Mexican,  and  Asiatic  trade.  They  note,  also,  the  enormous 
disparity  between  .\merican  and  European  wages,  the  high  rates  charged  by 
express  companies,  and  the  general  heavy  cost  of  handling  business  in  the 
L'nited  States,  and  conclude  that  on  the  whole  the  ** American  danger'*  has 
been  greatly  exaggerated,  and  that  a  steadfast  adherence  by  Germany  to  the 
educational  system  and  commercial  methods  now  in  practice  will  leave  the 
Fatherland  little  to  fear  in  future  competition  with  .American  manufactured 
gocxls.** 

Xow  some  one  may  say  what  has  all  this  got  to  do  with  my  subject  for 
discussion.  It  has  even^-thing  to  do  with  it.  The  question  and  answer 
method  breathes  and  fosters  the  living  spirit  of  the  language  and  leads 
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naturally  to  the  living  Germany.  We  should  never  lose  sight  of  the  supreme 
function  of  the  modem  language  teacher  which  is  to  stand  as  mediator 
between  our  civilization  and  the  civilization  of  the  foreign  nation  his  lan- 
guage represents.  This  function  of  the  teacher  receives  additional  emphasis 
in  recent  theories  of  social  progress.  Such  men  as  Tarde  in  France,  Balwin 
in  America,  and  the  representatives  of  the  "Volkerpsychologie"  in  Germany 
have  shown  that  progress  in  civilization  depends  largely  on  the  conditions 
which  make  possible  ''intercerebral*'  activity,  t.  e.,  interchange  of  ideas 
l»etwcen  individuals.  Isolated  man  makes  little  or  no  progress.  Civilization 
is  chiefly  the  product  of  the  interaction  of  social  forces,  and  it  is  the  foreign 
forces  that  the  modem  language  teacher  should  try  to  connect  with  our  own 
and  thus  make  possible  the  highest  development  of  our  own  people. 
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Synopsis  of  Business  Meeting 


University  Hall.  April  i,  1905. 

The  meeting  was  called  to  order  by  President  J.  L.  Snyder.  The 
minutes  were  read  by  the  Secretary.  L.  P.  JocelN-n.  Reports  were  made 
by  the  Secretan-,  Treasurer  J.  P.  Everett,  and  Chairman  of  the  Auditing 
Committee,  J.  L.  Markley.    The  reports  were  adopted. 

SYNOPSIS  OF  treasurer's  REPORT. 

Balance   last    reporte<l $  30  69 

Receipts  * 508  00 

ToUl   $538  69 

Disbursements   415  53 

March  22,  1905 — Balance  on  hand $123  16 

The  chief  items  of  expense  are  (i)  printing  the  proceedings,  (2)  print- 
ing 3,000  programs  and  mailing  them,  and  (3)  the  expense  of  the  speakers 
at  the  general  meetings. 

The  nominating  committee  consisted  of  H.  M.  Slauson,  N.  T.  Bishop, 
N.  G.  Cobem,  S.  O.  Hartwell  and  L.  P.  Jocelyn.  They  made  the  following 
report,  which  was  adopted: 

For  President — Professor  A.  S.  WTiitney,  University. 

For  Vice-President — Miss  Edith  E.  Atkins,  Lansing. 

For  Treasurer — Principal  J.  P.  Everett,  Adrian. 

(The  Secretaryship  is  permanent.) 

For  the  Executive  Committee,  the  above  officers  and 

President  L.  H.  Jones.  Normal  College. 

Principal  T.  P.  Hickey.  Battle  Creek. 

Upon  motion  of  B.  A.  Finney,  the  chair  appointed 

Mr.  B.  A.  Finney.  University  Librar>', 

Superintendent  R.  S.  Garwood,  Marshall. 

Miss  Mildred  Smith.  Ypsilanti, 
as  a  committee  to  investigate  the  condition  and  resources  of  the  high  school 
libraries  of  the  State,  and  report  at  the  next  meeting  of  the  Club. 

The  Secretar>'  called  attention  to  the  great  growth  of  the  Club  and  the 
need  of  a  new  Constitution  and  a  new  set  of  By-Laws,  to  assist  the  officers 
to  properly  manage  all  phases  of  the  Club,  and  suggested  that  a  committee 
be  appointed  for  such  purpose. 

Upon  motion  of  C.  F.  Adams.  Detroit,  the  chair  appointed  as  such 
committee : 

J.  O.  Reed,  University. 

E.  L.  L^Tiian,  Normal  College. 

David  Mackenzie,  Detroit. 

J.  L.  Drake,  University. 

L.  P.  Jocel>'n.  Ann  Artx>r. 
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Upon  motion  of  the  Sccrctan',  the  Executive  Committee  were  given 
power  to  change  the  days  of  meeting  to  Wednesday,  Thursday  and  Friday. 

Superintendent  S.  O.  Hartwell  gave  the  report  of  the  Committee  on 
High  School  Athletics,  and  it  was  adopted.  (The  report  is  printed  in  full 
on  pages   10-13.) 

Principal  A.  J.  N'olland,  Grand  Rapids,  was  elected  to  succeed  himself 
for  a  period  of  five  years  as  member  of  the  State  Athletic  Committee. 

Superintendent  L.  L.  Wright,  Iron  wood,  was  elected  to  fill  the  unex- 
pired term  of  L.  H.  Baker  as  member  of  the  State  Athletic  Committee. 


Program  of  the  General  Sessions  e^nd  Con« 

ferences 


FRIDAY. 

1.  The  Xature  of  Culture  Studies, 

Professor  R.  M.  Wenley,  University  of  Michigan. 

2.  The  School  of  the  Future, 

Professor  Liberty  H.  Bailev,  Cornell  University. 

3.  Music, 

University  School  of  Music  Quartet. 

4.  Work  in  a  Psychological  Laborator}*, 

Professor  James  R.  .\ngcll.  University  of  Chicago. 
Musical  Recital. 

Faculty  of  the  I'niyersity  School  of  Music. 
Address — The  University  and  the  Nation. 

President  WcxKlrow  Wilson.  Princeton  University. 

SATfRDAY. 

1.  The  SchiK)!  and  the  Library. 

Mr.  \V.  H.  Brett.  Librarian  Cleveland  I'ublic  Library. 
I  discussion : 

1.  .Mr.  H.  ().  Severance.  University  of  Michigan  Library 

2.  Superintendent  II.  M.  Slauson.  .Ann  .Arbor. 

2.  The  (ireck  in  English. 

Mr.  Edwin  L.  Miller.  Englewood  High  School.  Chicago. 

3.  Music. 

University  Sch(K>l  <if  Music  Quartet. 

4.  Business  Meeting. 

5.  .-Vthletics  in  .Michigan  Secondar>  Schools. 

SufKrrintrndent  S.  O.  Hartwell.  Kalamazoo 
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CLASSICAL  CONFERENCE. 

THURSDAY. 

1.  In  the  Footsteps  of  Caesar  in  Gaul:  Gergovia,* 

Principal  George  R.  Swain,  Bay  City  High  School. 

2.  Ten  Classical  Conferences:  A  Retrospect, 

Professor  Francis  W.  Kelsey,  L^niversity  of  Michigan. 

3.  Do  Latin  and  Greek  need  something  done  for  them  in  the  schools? 

Principal  J.  Remsen  Bishop,  Eastern  High  School,  Detroit. 

4.  Roman  Brickstamps:  Their  Form,  Significance  and  Value, 

Principal  Irving  B.  Hunter.  West  Bay  City  High  School. 

5.  Some  Roman   Brickstamps  from  the  Collection  of  the   University  of 

Michigan, 
Mr.  Henry  M.  Gelston,  Bay  City  High  School. 

6.  Some  Poetic  Uses  of  Geographical  Expressions  in  Latin, 

Professor  C.  F.  Ross,  .-Mlegheny  College. 

7.  Pompeian  Wall  Scribblings. 

Miss  Louise  M.  Breitenbach,  Liggett  School.  Detroit. 

8.  The  Municipal  Senate  in  the  African  Provinces, 

Dr.  T.  L.  Comparette,  Hicksville,  Ohio. 
<;.  Attitude  of   Hadrian  toward   Inscriptions  upon   Buildings  restored  by 
him. 
Dr.  Duanc  Reed  Stuart,  University  of  Michigan. 

10.  The  Value  of  a  Year  in  Italy  for  the  Training  of  a  Latin  Teacher, 

Miss  Fannie  E.  Sabin,  State  Normal  School.  De  Kalb,  Illinois. 

11.  The  Social  Structure  of  Gaul  in  the  Time  of  Caesar, 

Principal  Ira  A,  Beddow,  Olivet  College. 

12.  Effect  of  Physiographic  Features  upon  the  Movement  of  Population,* 

Professor  C.  H.  \*anTyne,  University  of  Michigan. 

13.  The  Title  "Praetoria**  in  the  Roman  Navy, 

Mr.  Orlando  O.  Xorris.  State  Normal  College.  Vpsilanti. 

14.  Some  Points  in  the  Literary  Study  of  Virgil, 

Professor  Charles  Knapp.  Columbia  University. 
Address — The  Lost  Parts  of  Latin  Literature, 

Professor  Andrew  F.  West,  Princeton  L-niversitv. 

FRIDAY. 

!«;.  The  Latest  Excavations  in  the  Roman  Forum, 

Professor  Walter  Dennison,  University  of  Michigan. 

16.  Palaeographical  Miscellany, 

Professor  John  M.  Bumam,  L'niversity  of  Cincinnati. 

17.  The  Eleusinian  Mysteries,* 

»         Professor  Arthur  Fairbanks,  University  of  Iowa. 

18.  The  Ara  Pacis  of  Augustus,  and  Its  Restoration,* 

Professor  James  C.  Egbert,  Columbia  L-niversity. 

^llIuMratcd  with  the  stercopticon. 
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JOINT  SESSION  OF  THE  CLASSICAL  AND  MODERN  LANGUAGE 

CONFERENCES. 

THURSDAY. 

The  Remains  of  Ancient  Greek  Music,  and  an  experiment  with  Latin  metres. 
Professor  W.   H.   Wait,  L^niversity  of   Michigan,  and   Miss   Leila 
Farlin,  I'niversitv  School  of  Music. 
Address — Prevailing]:  Methods  in  the  Study  of  Mood-S>'ntax  in  the  In  Jo- 
European  I^njgfuages:  Their  History  and  Their  Aim, 
Professor  William  Gardner  Hale.  L'niversity  of  Chicago. 


CONFERENCE  OF  PHYSICS  AND  CHEMISTRY. 

THCRSDAY. 

1.  Report  of  Commiitee — A  Proposed  List  of  Experiments  for  Beginning; 

Chemistrv. 

* 

2.  What  Should  be  Taught  in  Beginning  Chemistr>'? 

Professor  F.  S.  Kedzic.  Michigan  Agricultural  College. 

3.  The  Chemistr>   Note  Book. 

Mr.  E.  J.  Wilson.  Adrian. 

4.  Quantitative  Detennination  of  the  Strength  of  an  Acid  by  Means  oi  a 

Weighed  .\mount  of  Sodium. 
Mr.  M.  A.  Cobb.  I^nsing. 

5.  .\nalvsis  of  Nitric  .\cid. 

Mr.  B.  W.  Pcct.  Michigan  State  Normal  College. 
(k  The  I>etennination  of  the  Per  Cent  of  Carb<')n  Dioxide  in  Calcium  Car- 
bonate. 
Mr.  J.  W.  .Matthews.  Western  High  School.  Detroit. 

7.  Quantitative  Relation  Inrtween  .-\ci<ls.  Bases  and  Salts:  the  Prcparati  >fi 

of  Primary  and  Secondary  Salts  of  Sulphuric  .Xcid. 
Mr.  R.  R.  Putnam.  Eastern  High  Sch(x>l.  Detroit. 

8.  The  \olumctric  Svnthcsis  of  Water. 

Professor  (1.  A.  Hulett.  I'niversity  of  .Michigan. 

0.  A    Simple    ExiK'riinent    to    IX'tenninc   the    \*olumetric   Coni|K>sition    <»f 

.Ammonia. 
.Mr.  L.  S.  Parmelee.  Flint. 

FRmw. 

1.  .\  Contact  Key  for  iho  Slide- Wire  P.ri<lgc. 

Mr.  H.  L.  Curti'i.  .Michigan  Agricultural  Colkge. 

2.  A  Simple  Resonator. 

Mr.  .M.  .\.  Cobb.  Lansing. 

3.  .\  Simple  Means  i>f  Illustrating  the  Principle  of  Stei>-up  an«l  Step-  lv»\\n 

Devices. 
.Mr.  De  Forrest  Ross.  Vpsilanti. 
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4.  An  Account  of  Experiments  to  Ascertain  Whether  the  Human  Organ- 

ism Obeys  the  Principle  of  the  Conservation  of  Energ>% 
Dr.  Arthur  W.  Smith,  University  of  Michigan. 

5.  A  Wireless  Telegraph  Outfit, 

Superintendent  J.  J.  Marshall,  Romeo. 

6.  Melde's  Apparatus  for  Boyle's  Law. 

Mr.  C.  S.  Cooke,  Central  High  School,  Detroit. 

7.  Coefficient  of  Expansion  of  Air  Under  Constant  Pressure. 

Mr.  E.  A.  Clemaris.  Central  High  School,  Detroit. 

SATURD.W. 

1.  Report  of  the  Committee  on  Mathematics  and  Physics, 

Mr.  Charles  W.  Burrows.  Central  High  School.  Detroit. 

2.  Some  New  Apparatus  for  Experiments  in  Vibratory  Motion. 

Professor  John  O.  Reed,  University  of  Michigan. 

3.  The  Algebraic  Equations  of  Lissajous*  Curves. 

Professor  G.  E.  Marsh.  Case  School  of  .Applied  Science.  Cleveland, 
Ohio. 

4.  Density  Measurement  bv  the  Manometer;  Pressure  Measurement  bv  the 

Manometer. 
Professor  F.  L.  Keeler,  Central  State  Normal  School. 

5.  A  Device  for  Releasing  the  Ball  upon  the  Inclined  Plane, 

Mr.  V.  R.  Hungerford.  Decatur. 

6.  An  .Apparatus  for  Illustrating  the  Equality  of  Expansion  of  Different 

Cases. 
Mr.  C.  F.  Adams.  Central  High  School.  Detroit. 

7.  An  Electric  Pendulum  for  Laborator}*^  Use. 

Mr.  W.  H.  Hawkes,  Ann  i\rbor. 


JOINT  MEETING  BIOLOGICAL  CONFERENCE  AND  SCIENCE  TEACHING. 

PRID.W. 
A  FIELD  STUDY  SYMPOSIUM. 

1.  Elementar\-  Field  Work:  Aims  and  Methods. 

I.  B.  Meyers.  School  of  Education.  L'niversity  of  Chicago. 
Discussion  opened  by  Professor  L.  H.  Bailey.  Cornell  University. 

2.  Wms  and  Methods  of  Physiographic  Field  Work  in  Secondary  Schools, 

Professor  M.  S.  W.  Jefferson,  State  Normal  College. 
Discussion  opened  by  Professor  R.  D.  Calkins.  Central  Normal  School. 

3.  Aims  and  Methods  of  Zoological  Field  Work  in  Secondary  Schools. 

Curator  C.  E.  Adams.  University  of  Michigan. 
Discussion  opened  by  Miss  Jessie  Phelps.  State  Normal  College. 
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4.  Aims  and   Methods  of   Botanical    Field   Work   in   Secondary   Schools. 

Illustrated  with  lantern. 
Dr.  H.  C.  Cowles.  University  of  Chicago. 
Discussion  opened  by  E.  N.  Moseley,  Sandusky  High  School. 

5.  Field  Work  in  Botany  for  the  Winter  Season, 

J.  Harlan  Bretz,  .\lbion  College. 


.M.\THEMATICAL  CONFERENCE 

FRIDAY. 

1.  The  Use  of  Graphs  and  Graphic  Methods, 

Miss  Sadie  .M.  .Alley,  Western  High  School,  Detroit. 

2.  Non- Euclidean  Geometry, 

Dr.  Louis  C.  Karpinski,  University  of  Michigan. 

3.  Certain  .Aspects  of  the  Present  Teaching  of  Secondary  Mathematics, 

Mr.  Claude  I.  Palmer,  .Armour  Institute,  Chicago,  III. 


ENGLISH  CONFERENCE 

FRIDAY. 

Xo  formal  papers  were  presented,  but  teachers  of  English  Composition 
aiui  Literature  were  invite^l  to  come  together  for  presentation  of  difficulties 
and  for  free  conference  on  methods  and  aims  in  co<)rdinating  and  conduct- 
inj^'  the  various  branches  of  the  work. 


HISTORY  CONFERENCE. 

FRIDAY. 

I.  The  Motive  of  the  French  .\lliance  in  the  .-Xmerican  Revolution. 

rn>fessor  C.  \\.  X'anTyne.  University  of  Micliijjan. 
i.   }Vincii»al  Weaknesses  Shown  hy  Students  in  the  IntrcKluctory  Work  in 
History  at  the  L'niversity.  with  some  Consideration  of  a  Remedy. 
Professor  Earle  \V.  Dow.  University  of  Michigan. 
V   Use  c»f   Stereopticcm   in   the  Teaching  of   History,   Illustrated   with   the 
Lantern. 
Professor  C.  H.  \'anT\ne.  University  of  .Michigan. 


MODERN   LANGtWGE  CONFERENCE. 

Tlll'RSDAY. 

1.  Through  the  William  Tell  Country. 

.Miss  .Anna  .M.  Barnard.  Central  State  Normal  Schrx)!. 

2.  Recent  French  Poctrv. 

m 

Professor  Arthur  (*.  Canfiehl.  University  of  Michigan. 
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3.  Composition  of  the  Nibelungenlied, 

Dr.  Ida  Fleischer,  Michigan  State  Normal  College. 

4.  The  Dramas  of  Gustav  Freytag, 

Professor  J.  A.  C.  Hildner,  University  of  Michigan. 


GERMAN  CONFERENCE. 

FRIDAY. 

1.  The  Essentials  of  German  Composition, 

Miss  Alice  E.  Rothmann,  Ann  Arbor  High  School. 

2.  Should  the  Study  of  the  German  Classics  be  taken  up  in  our  High 

Schools  ? 
Professor  Johannes  Zedler,  Albion  College. 

3.  Some  Methods  of  Arousing  Interest  in  the  Class  Room, 

Miss  Alice  Maud  Pound,  Western  High  School,  Detroit. 

4.  The  Question  and  Answer  in  Modem  Language  Instruction.    Its  Import 

and  Pedagogical  Value. 
Professor  John  E.  Lautner,  Northern  State  Normal  School. 
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PAID    UP    MEMBERS    OP  THE   MICHIGAN   SCHOOLMASTERS' 

CLUB  FOR  THE  LAST  THREE  OR  MORE 
CONSECUTIVE  YEAR.S 

Austin,  E.  Jane Detroit  Central 

Arbury,  F.  W Detroit 

Adams,  C.  F Detroit  Central 

Angell,  J.  B University 

Arbaugh,    W.    B Ypsilanti 

Beman,  W.  W University 

Bishop,   Harriette Detroit    Central 

Brown,  Hugh   * Chicago 

Bronson,  C.  M Toledo 

Bucll,  Bertha  G Ypsilanti 

Cooke,  C.  S Detroit  Central 

Crittenden,  A.  R. Olivet   College 

Curtis,  A.  E. Adrian 

Chute,  H.  N Ann  Arbor 

Cobum,  W.  G Battle   Creek 

Cody,  A.  N Flint 

Curtis,  G.  H Gaylord 

D'Ooge,  Benj.  L Normal  College 

Davis,  J.  B Detroit  Central 

Everett,  J.   B Adrian 

Finney,  B.  A University  Library 

Green,  Loa  Big  Rapids 

Gallup,  E.  A Ann  Arbor 

Garwood,  R.   S Marshall 

Goddard,  Mary  A Normal  College 

Halsey,   L.   R Chicago,    111. 

Haug,  Bernice  L Detroit  Central 

Hawkes,  W.  H Ann  Arbor 

Hull,  Isabella  H Detroit  Central 

Isbell,  W.  N Plymouth 

Irwin,  F  C Detroit  Central 

Jocelyn,  L.  P Ann  Arbor 

Jones,  L.  H Normal  College 

Jamieson,  Clara  O Ann  Arbor 
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Kelscy.  F.  W University 

Keller.  R  W Central  Normal 

Ludwig,  W.  A Union  City 

Lyons,  D.  F Fenton 

Laird,  S.  B Normal  College 

Lewis.  W.  F Port  Huron 

L>'man.  E.  A Normal   College 

Mays,  V.  G Ann  Arbor 

Montgomery,  Jabez  Ann  Arbor 

Markley,  J.  L University 

Miner,  Mary  L Detroit  Eastern 

McElroy.  E.  M Three  Rivers 

Norton,  L.  S Jackson 

Nutt,  H.  D Chicago,  111. 

Peet.  B.  W Normal  College 

Porter,  Alice  Ann  Arbor 

Putnam.  Daniel  Normal  College 

Paine.  Lillian  W Detroit   Central 

Palmer.   E   D W.   Bay  City 

Pettee,  Edith  E Detroit  Eastern 

Phelps,  Jessie   Normal   College 

Rebec.   George    University 

Righter.  L.  E Sault  Ste.  Marie 

Swain.  Geo.  R Bay  City 

Springer.  D.  W Ann  Arbor 

Slauson.  H.  M Ann  Arbor 

Snyder.  J.  L Mich.  Agr.  College 

Stone.  J.  C Normal  College 

Strong.  E.  A Normal  College 


Volland.  A.  J Grand  Rapid 


s 


Wines.   L.  D Ann  Arbor 

VVerriner.  E.  C Saginaw,  E  S. 

Whedon.  Sara  Ann  Arbor 

Watkins.   E.    D Ithica 
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PAID   UP    MEMBERS    OF    THE    MICHIGAN   SCHOOLMASTERS* 

CLUB  FOR   1905 

Atkins,   Edith   Emma Lansing 

Austin.   E.   Jane Detroit   Central 

Arbury,  F.   W Detroit 

Adams.  C.   F Detroit   Central 

Angell.  J.  B University 

Arbaugh.  W .  B Ypsilanti 

Austin,  L.  B Saginaw,  W.  S. 

Agnew.  P.  G Pontiac 

Allison,    Clara    J Hastings 

Andruss.  W.  R Grand  Rapids 

Alley.   Sadie   M Detroit    Western 

Beman,   W.    \V University 

Bailey.  Susan  R Port  Huron 

Bishop.  Harriette  A Detroit  Central 

Brown,   Hugh    Chicago.   Ill 

Bronson,  C  M Toledo.  Ohio 

Barnard.  Anna    Central   Norma! 

Boir,  S.  J Durand 

Buell.    Bertha   ( f Yp>ilantl 

Ballard.    Kdna    L Owo^^.^ 

Breed.  ( fertrude   Ann   Arlior 

Burrows,  C    W Detroit   Central 

Bt'mi%.    C     L    I«»nia 

Barl»t»ur.   F.   A    Normal   Collr^c 

HpHT-kcr.   R.   W Standi^'. 

Hr;i.  i\    \\ Olivet   CoIIcijt 

mnlctt.   A     E IVtr-Mt 

Bi-dd'>w.    1     A Ohvct    Ct'llnsr 

B.i'iNrlt.    I     A \Vvand"'tc 

Buck.    F.    I'      .      .  I'<»iiiuc 

Burt.   .\m>    M Mt     !»Ieavant 

Bn.wn.   AN Mich     Agr    ColIrKr 

B'»It.    A     .\ OtM-^ti 

Baker.    l»Ia    IVto^kr> 

Bt^hop.  J     R I)eir.»ii    Ea'^tcm 

Burnham.    Ernest WeMern    Nt»rmal 

F^irlnrr.    Carrie    A HasTiPK< 

Bi-h-p.   \V     R    T  St     J.hn. 

Brai.hau.  J    W  Inurr*!!) 

Bailey.  Benj    F Tnucr..!) 
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Cooke,  C.  S Detroit  Central 

Crittenden.  A.  R Olivet  College 

Curtis,  A.  E Adrian 

Carhart,  H.  S University 

Chamberlain,  A.   W Hastings 

Chute.  H.  N Ann  Arbor 

Cobum.  W.  G Battle  Creek 

Cody.   A.   N Flint 

Curtis.  G.  H Gaylord 

Curtis.  H.  L Mich.  Agr.  College 

Comstock.  E  H Houghton 

Cobb.  Anna  F Kalamazoo 

Cook,  Webster  Saginaw.  E.  S. 

Cleary.  P.  R Cleary's  Business  College 

Corns.  J.  H Detroit  Western 

Churchill.   Fred    Detroit 

Clemans.  E.   A Detroit  Central 

Carrick,  C.  H Constantine 

Cobb,  M.  A Lansing 

Crane,  Mrs.  S.  A Port  Huron 

Coddington.  E  A Manila.   P.   I. 

Conovcr,  Miss  S.  G Detroit  Central 

Currier,    Mabel    Buchanan 

Clark.  J.   E Holland 

D'Oogc.  Benj.  L Normal  College 

Davis.  J.  B Detroit  Central 

Dickhoflf.  Tobias   University 

Dow,   E  W University 

Daboll,  Winifred  C St.  Johns 

Dudley.  S.   M Monroe 

Doane.   H.  C Grand   Rapids 

Dailey.  H.  C Hudson 

Dudley.  Caroline    Hillsdale 

De  Young.  Julia Grand  Haven 

Everett.  J.   P Adrian 

Easton.  A.  J Port  Huron 

Essery.  E  E Manchester 

Ellsworth.   F.   E Harbor   Beach 

Elliot.  Lucile  Pontiac 

Ewing.  J.  W Alma  College 

Ewing.  Mrs.  J.  W Alma 

Finney.  B.  A University  Library 

Frost.  H.  H Detroit  Central 

Fullerton.   Fred    Mason 

Frost.  J.   M Muskegon 

Fox.  J.  E Three  Rivers 

Frederick,  O.   G Detroit 

Frutig.  Marie  L Detroit  Western 
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Laa    -'Bag 

Ga3inx,  E.  -V -%am  Aiiar 

Calh^t.  Mrs,  E.  A. -Ami  JLAor 

C&T«KOod.  IR.  S. Jiftsi^aX 

Goddsrd.  Mair  A, XaaiBil   Cdliesc 

GoodrJdi.  F.  S Afinoc   Cofiegr 

Gfts«^  CM Xartt  Bxsndi 

Goi^  yAaarv    Fhm 

GJIben,  1.  B Txeverst   Ciry 

Grswn.  C  T Onrtra]  3wamBLi 

Ginii,  A^iie«'  Gasnd  "Rnpin^ 

Green,   E.   W ^Mhicm 

Green,   C?mtfaia    A Cfaarlane 

Goodielicm:,    Theodore    IRcsyal     Oak 

Gekion.  H.  M 'Bay    City 

Hnfei.  Caroline  S GTsmd   ^Rapids 

Halsey,  L.  1L Chua^ro,  Hi. 

Hatig.  Bemice  L Derron    Central 

Hswkes.  W.  H Ann    AriiDT 

Hull,   Isabella   H I>etroh    Centra] 

Hull.  L.  C ^ich.   Military    AcsidcmT 

H  ud^on.  liichard   TJnivcrsiTT 

Holt.  X.    P Toledo.    Ohio 

Hartbeck.   Flnrii    H Tccmnsch 

Hartwcll,  S.   O ^Kalamazor- 

Harris.  J.   K Pontiar 

Hickey.  T.  P Battle   Creek 

Hun^erforri.   \'.    iv Decatur 

Hzv.-cs.  IVIan-  F P}3miouth 

Hnchfitein.  Emilic    Kalamazoo 

Hudson.  AS Chesaning 

Harvey.   K.    A Vpsiiant: 

Hammond.  J.   E l„ansinir 

Honcl.   Herber!    Bay    City 

Harper.  Mt^h^  ? Detroit    Central 

Hombetfrer.    J     J Narthvillr 

Hood.  Helen    Detroit    Central 

''^^^•-    ^'-    ^ Plvmouth 

^^'"-  ^    ^ Detroit    Central 

lorejvr..   L.   F y^^    ^^^ 

Tenmnps.  Albert    Oranrl   Rapids 

.W.i..  K  Normal    College 

lamiesor..  Ciam  O a«»-     a  _i_ 

•         ,         Tj    X-  "^"^    Arbor 

To.se]yn.   H.   N ^^^    ^^^^ 

Kelsrv,  F.  W t  ,    . 

X-       •     t-    w  »-*niversity 

^^"^"•^•^ Central    Normal 
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Kirk,  R.  R Ann  Arbor 

King,  Mrs.  S.  E Lansing 

Kaiser,  Grace  Mt.  Clemens 

Ludwig.  W.  A Union  City 

Lyons,  D.  F Fenton 

Ladd,  A.  J Ann  Arbor 

Laird,  S.  B Normal  College 

Lewis.  W.  F Port  Huron 

Lyman,  E.  A Normal  College 

Lightbody,   William    Detroit 

Larzelere,  C.  S Central  Normal 

Lee.  L.  B Oak  Park.  111. 

Lamb.  Ida  A Lansing 

Longman,  M.   W Galesburg 

Lull.  H.  G Mt.  Clemens 

Lautner.  J.  E. Northern  Nomul 

Lawrence,  Dean   Caro 

Lyon,  Ida  Port  Huron 

Liebig.  H.  A Ann  Arbor 

Mays.  V.  G Ann  Arbor 

Morrill.  C.  B Ann  Arbor 

Montgomery,  Jabez  Ann  Arbor 

Markley.  J.  L University 

Miner,  Mary  L Detroit  Eastern 

Marckwardt.  O.  C Grand  Rapids 

Marsh.  G.  E. Cleveland,  Ohio 

Mercer.  W.  L Buchanan 

Morse.  \V.  .\ Detroit  Western 

Mann.   L.   V Port   Huron 

Milroy.    Mina    A Detroit 

Mills.  O.    M Hudson 

Matthews.  J.  W Detroit  Western 

Markham.  H.  A Marine  City 

Miller.  R.  B Memphis 

Marsh.  E.  O Jackson 

Munson,  J.   M Clarkston 

Michens.  C.   W Adrian 

.Vf ackenzte.  David   Detroit  Central 

McElroy.  E.  M Three  Rivers 

.McMorris.  J.  F Kalamazoo 

Mcintosh.  J.  J Mt.  Clemens 

.McKay.  F.  B Bad  Axe 

.McLean.  C.  H Schoolcraft 

McClelland,  C.  C Benton  Harbor 

McGraw.  Kate   Birmingham 

Norton,   L.   S Jackson 

Nuti,  H.  D Chicago,  111. 
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Ncwcombc,   F.   C University 

Niederprcn,  Adolph    Detroit 

Olcutt.   Amelia    F Bessemer 

Pearce.  W.   H Albion 

Peet.  B.  VV Normal   College 

Porter.  Alice  Ann  Arbor 

Putnam.  Daniel   Normal  College 

Paine.  Lillian  \V Detroit  Central 

Palmer.  E.  D W.  Bay  City 

Patters4)n,  G.  W.  Jr University 

Petiee.  Kdith   E Detroit   Easteni 

Phelps.  Jessie  Normal  College 

Parmelee.   L.   S Flint 

Porter,  J.   E Jackson 

Putnam.  R.  R Detroit  Eastern 

Perry.  CM Coldwater 

Peckham.  Mis*  H.  G Haitioffs 

Phelps.  Nancy  , Detroit  Western 

Rebec.  George   University 

Richter.  L.  E Sault   Ste.   Mane 

Randall.    H.    M Uni\er*iiy 

Ross.   Dc  Forest Ypsilanti 

Root.  C.  C Shelby 

Rivett,    B.   J Homer 

Raymond.  Rena   B Kalamazi^> 

Reed.  J.   O Univcrsit) 

Rutledge.   Edna    Buchanan 

Roper,   Gertrude    ...  Detroit 

Reath.   Sarah    Norwa\ 

• 

Riley,  T    J WcNtcm  Normal 

Ronan.  Bertha   M Central   Normal 

Swain,  (»et).   R      Bay  Cit> 

Springer.  D.  \V Ann  Arb«>r 

Smith.   N.   F Olivet   College 

Sage.  W.  V Mt.   Pleasant 

Slauson.  II    M Ann  Arb«>r 

SKian.  N.  B Iun«ing 

Snyder,  J    1 Mich    Agr.  College 

Stone,  J.  C    Nt>rmal   College 

Strong.    E.    A .Normal    College 

Stellberger.   Lettie   \'        . lonii 

Stella  agen.    .Mar>-   E      .  .  Wayne 

Smith.  Florence  E  .  .    .         Cedar  Springs 

Sharpe.  EN  Ba>    Cit> 

Schweit/er.  l^)ui"*c       Grand  Rapid^ 

Steam*.    Franco  Adrun 
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Sturgis,  Martha  Ann  Arbor 

Slayton,  Flora  Grand  Rapids 

Springman,  J.  C Ypsilanti 

Schmitt.  J.  J Port  Huron 

Sawyer.  A.   R Mich.   Agr.  College 

Taylor,   Harriett   L Bay  City 

Turner.  A.  L Saline 

Thalman.  J.   L Owosso 

Temple.  A.  P Owosso 

Taylor.  Carrie   L Detroit 

Tiedgen.  F.  A Detroit 

Volland.  A.  J Grand  Rapids 

Vemer,   Annie    Hillsdale 

Vandenberg.  L.   H Owosso 

Wines,  L.  D Ann  Arbor 

Warriner.  EC Saginaw,  E.  S. 

Whedon,  Sara  Ann  Arbor 

Williams.  R.  D Chicago 

Wilson,   E.  J Adrian 

Wentworth.   W.    H Fremont 

Watkins,  E.   D Ithica 

Whitney.  W.  L Saginaw.  E  S. 

Wilcox.  F.  E Chelsea 

Wood,  G.  L Fairhaven 

Winter.  O.  B Tecumseh 

Wheaton.  F.  W Perry 

Waldo,  D.  B Western  Normal 

Wame.   H.  G Newberry 

Whitney.  A.   S University 

Williams.  Ethel   May Grand  Rapids 

Wade.  C.  J Flint 

Wood.  L.  H Kalamazoo 

Washburn.  E.  R Dexter 

Wagner,  J.  L Grand  Ledge 

Wright.  W.  R Benton  Harbor 

Zedlar.  John  Albion 


*» 


SCIENTIFIC  APPARATUS 


Physical,  Chemical  and  Biolog:ical, 

Physiological  and  Psychologic 

rMFftOVED  UKSIO.VS 

A  LIST  OF  SPECIALTIES 


FOR  CHEMISTttV 

C  P.  CnKHICAUi 

AND  ACIDS 
RSAGRATS  ANIi 

sums 

AnALTTlCAL  VAh- 

WBICflTS 

I  GRAOeA-TEO 

Ol-ASSWARd 

I  CITBMICAL  nUASS 
PORCELAIN. 

i  IbON  Mill  WipOD 
API'AkATlS 


*«*tt»4«t»»**4* I »♦*♦♦»«♦♦*♦ 


«l»»t»»»t»M»*»»*M*HI**» 


TIIE 
HAWKES-ATWIMJO  J 

MACfllN 

ntK  I 

BOTABVAttf  I 

JOI.I.V3    fllOTOSf 
KTHR  AHD 
OimCAL  UKM 

Ari)r3TAiii.a 

PENDUtmi  I 
Actuunxn  ti>  Pvnr.  \ 
U.  n  CrirfU 

THE  . 

LAW  OF  rb; 

API-A 


ASK   FOR  OUR  CATALOOUE  "A" 

^'Wfr  ehnll  be  |ilcnH^  (o  qi.i<.itc  tnfortiiULioii  [trid  pcicK  oii  ntiy  li^.l  o1 

EBERBACH  &  SON 

I*  MANUFACTURERS   AND    IMPORTEI 
Ann  .Arbor,  flichigan 


